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PBEFACE. 



This handbook is a compilation of wliat others have learned and 
written ; it has no pretension to he more, "What was scattered 
liaa been Bought to he brought together. In aU cases authorities 
were intended to be given; if the iatentioa is not always carried 
out, the omission ia accidental. The ordinary classificatioa of fish, 
in some reapoctB, has been ignored, the manual being intended 
-toT the use of the general and not the scientific reader. The 
nomenclature of icthyologists conveys no meaning tu the bulk of 
marLkind. What information is here gathered is put in a simple 

rTsn, for simple people to easily find. 
The scientifixt details given are to enable those desirous of so 
doing to fis the genus and species to which any particular fish 
■belongs. A List of the Clasaified Fishes of New Zealand will be 
iound at the end of the book. 

■ The information concerning the preparing of fish for sale, 
icured, canned, or otherwise, has been made as complete as 
possible. Some of the processes, regarded as trade secrets, were 
diffioult to obtain. 

kThe Bupplemontory chapters on seals and whales are as 
ill as the materials the compiler could gather afforded. Free- 
■ade in sealing and whaling in our waters abnost destroyed 
oth the industries before their histories were written. 
The compiler desLres to express his grateful thanks to Mr. 
. F, CnEEsEaAK, F.L.S., the Curator of the Auckland Museum, 
for the valuable aid he has given him while engaged in the 
«oiapilatioii. 
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riSHES OF NEW ZEALAND. 



"When any person attempta to gather information about New 
Zealand fish, he soon becomes aware how little is known on the 
mibjeet, save in a general kind of way. What ia known haa been 
in die main from the action of thti fish themselves. They have 
almost eome on shore and provoked inquiry. Coik, in hjs first 
voyage, got ia barter John Dorys from the Natives on the East 
Coast, but some 100 years later the capture of one off Jiapiti 
Xdiind was regarded as a notable event. Something similar took 
place with the sprat and other fishes. Inquiries were set afoot in 
1868 and 1869 as to what fiah were common to New Zealand 
waters, and a Fisheries Comnus.siou was appointed to gather in- 
formation ; but all that was Icnrnnd was what fishmongers and 
fishermen could tell, and nothing was definitely gleaned save what 
Dr. Hector and a few others gathered and subsequently published. 
No other resiitt could have been expected from the Commission, as 
no means were provided by the Government for its making in- 
quiry, nor were any funds at its dispo.sal. When any one wanted, 
at that date, to obtain information about our fish, he had to pro- 
vide it at his own cost ; and, parliamentary inquiries notwith- 
etanding, the same lack of information almost prevails to the 

E resent day. This ignorance about the fish of New Zealand can 
e excused, from the fact that we are mainly a people in a new land, 
having almost everything to learn, and nearly as muth to forget, 
before we are apt for instruction. We expected, in some unknown, 
w<iy. ourfiahoriea to develop themselves, after the manner of alluvial 
eold fields; to be opened up and made profitable, as woidd a claim 
mat would pay an ounce or two to the ton ; to be the result of 
iadividuftl effort and enterprise ; and. if combination arose, to let 
it Btru^le unaided and uncountenanced, save by an unsubstantial 
liBtroauge confined to kind wishes and hopes for success. 
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Th-iB lack of prooiso informntion is not, however, confined to 
OTirselvea. Last year the Hon. Eilwaid ilajoribanks, M.P., wrote, 
in the Fortnightly Review, of November, under the heading " Onr 
Sea FiBhernian" ; "The object of this article is to touch briefly 
upon those points which have been prominently brought forward 
in certain parliamentary inquiries, on which it has been my lot to 
serve during the past five years, and which, I insist, it is the duty 
of the Government to deal with. The first of these points is tne 
terrible want of trustworthy information that meets the inquirer 
at every turn on all matters relating to fish and fisheries. This 
want of information may be divided under two heads ; {a) Absence 
of statistics of fish caught, and of the different grounds, seaaona, 
and conditions on and at which they are caught ; and (S) absence 
of accurate and scientific knowledge as to the habits, food, and 
spawning of the various kinds of fishes which inhabit our waters." 
If this reproach can be hurled against Great Britain, our ignorance 
may ceriainly be regarded in a more excusable light. 

The want felt by the Eoyal Commission on Fisheries of Tas- 
mania may be said to be oura r "To learn accurately of each 
species — its migratory habits ; ita seasons ; the time, mode, and 
place of spawning ; the nursing grounds of the young fry ; their 
natural enemies ; their feeding grounds in the adult stage ; their 
vitality in imprisonment, as in the wells of boats, etc. For if we 
be ignorant of these matters, we cannot hope that good practioaL 
resuItB will follow." 

To make such investigations, Mr. Lankester writes, cod- 
tinuoua residence for weeks and months at a time by the seashore 
IB necessary. In France, Holland, Italy, and the United States, 
seaside laboratories have been constructed, which are provided 
with working tables, glass apparatus, aquariums, etc., and a staff 
of attendants and fishermen, to which naturalists can resort who 
desire to carry on investigations upon the life-histofy of marinu 
organisms. 

In the matter contained in the following pages there has been 
no attempt made to acquire fresh information, but to bring together 
from many sources that which has been already got, iudicatine' 
generally from whence the details compiled have been obtained. 
what may he called the base of the compilation is Dr. Hector's 
pamphlet on the "Edible Fishes of New Zealand" (which m^ 
be said to be here reprinted), supplemented by descriptive details 
from Captain Hutton's catalogue, with materials found in &a 
TranioetioM of the New Zealand Institute, and the parliamentaiy 
while to Captain Fairchild and others direct acknow- 
: is given for the information they supply. The 
Fisheries Exhibition literature has been ransacked, and laid 
heavy contribution as to the habits of fish that axe 
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_ . . to both hemisplierea, their uses, and means of capture. 

The value of the New Zealttii<l fisheries was seen 10115 since, and 
by none more clearly than by John Munro, Esq., M.H.R., who 
f*Tote a memoranduta on '' Coaat Fisheries " to the Joint Commit- 
''Colonial IndnBtries" in 1871. In this memorandum he 
1 don't know a better project in New Zealand than a 
fishing- station, if judiciously managed ; and, were it not for my 
■time of life, and the interest I had in the people who came with. 
me to the country — seeing them, with myaelf, adrift and astray in 
s new and distracted colony, without land to settle on — old as I 
was, in all probability I would have set a fishery a-going. For I 
do not only believe, but I know, that there ia an inexhaustible 
.Bouree of national wealth swarming unmolested round these 
islauda, and on sunken rocks not yet discovered, that will yet be 
a profitable resource to the laborious fisherman, and contribute 
largely to the aggregate prosperity of the country. In my own 
humble Tiejf, our present mineral wealth is nothing now to what 
it will be in the time to come, yet I believe that the fisheries of 
this country will surpass it in wealth, permanency, and stability." 
All that h£.s been learned of our fisheries since that declaration 
las only confirmed the prescience it contained In like manner 
Mr. McLeod, giving evidence before the Prorinciai Council of 
Auckland, said: "I waa engaged for seventeen years in the North 
American fisheries, but I find that New Zealand possesses better 
iishing grounds tlian either America or Newfoundland," 

Thehapukuisa better fish than the cod; our marketable 
fishea are more numerous than the varieties exported from New- 
foundland; our coast line is nearly 5,300 miles in length; while 
ifishing in New Zealand — off the North Island — is practicable 
Mlt least two days to one to what it is on the North American 
oast. And here it may be said that the object of this com- 
Hlation is to draw attention to the commercial inducements the 
h and tho fisheries of New Zealand offer. 

The value and production of the fisheries of the world can 
ly be approximately estimated even hy the best informed, 
lere are areas of sea and estuary extremely fertile in food pro- 
duction. The Dogger Bank covers some 4,000,000 acres— the 
provincial district of Hawke's Bay is leas than 3,000,000 acres — 
■et the more liberal computation would assess the yield of fish 
u the Dogger Bank at £5,000,000 a year, British fishermen 
asserted to draw at leaat £10,000,000 sterling annually from 
seas surrounding the British Islands. The fisheries of the 
...'nited States follow with a take worth £8,600,000; and Russia 
oemes (these figures are for 1883) a good third with a yield of 
£5,250,000. These three nations occupythe foremost place in the 
falling communities of the world ; and in regard to the two latter 
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the longiia^ of M. de Tocqueville lias been suitably applied : 
"They have grown up unnoticed .... and the world 
learned their existence and their greatness almost at the same 
time." 

The official report on the International Fisheries Exhibition, 
from whence these detaila are mainlj' gathered, says : " With the 
exception of these three great countries, uo nation ia the world 
draws £5,000,000 a year from its fiaheries and Mndred 
industries. Canada probably draws £4,000,000 ; France, 
£3,500,000; Italy, £1,600,000; Spain, £1,400,000; Norway, 
£1,300,000; Newfoundland, £1,230,000; and Holland, £1,000,000, 
from fishing. It may be doubted whether any other nation or 
colony— unless China and the East Indies be esceptiona — drawS' 
£1,000,000 a year from the waters of the ocean. 

Oysters are said to be the most valuable product drawn from 
the great deep — as in all probability was another mollusc, from 
which the Phcenicians extracted their purple dye in the days 
when Solomon built his temple. If oysters are the most valuable 
product drawn from the sea, the report continues: "Cod are the 
most valuable fish drawn from its waters. The cod caught by 
American, Canadian, Newfoundland, French, Dutch, and Nor- 
wegian fishermen, are worth £4,200,000 a year," The herring 
fishery ranks next in importance, "While salmon though they 
do not probably produce so much money to the fishermen, certainly 
do not produce so much food for the public as the more homely- 
cod." There was, therefore, truth as well as wit in the saying in. 
the play— 

She that in vradom never was so frail 

To change the cod' a head for the ealmon^a tail. 

A paragraph has gone round the newspapers of the world 
which naturally fits into this place. It was taken from the sam» 
source as the above details. " There are not far short of 1 60,000' 
vessels engaged in Europe and North America in fishing. Be- 
tween 600,000 and 700,000 men are employed in this industry, 
and the total annual product of fish is not far short of 1,500,000 
tons. Few people realise the meaning of these latter figures. A 
ton of fish is equal in weight to about twenty-eight sheep ; and 
hence, if MulhaJl's estimate is approximately correct, a year's fish 
sup^y for ten European countries, included in this estimate, and 
the United States and Canada, might be represented by 42,000,000' 
riieep," 

Professor (Joode, in his re\-iew of the fishery industries of the- 
United States and the work of the United States Fish Oommis- 
eion, says, among many other valuable things : ''One of the im- 
portant features of the work has been the preparation of lif& 
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C,]ie principal fishes, great quautitiee of material having 
ilftted relating almoat to every species. A portion of 
ims a&s oeen published; biographical monographs having been 
Shblished on the blue-fish, the acup, the menhaden, the salmon, 
le ^rMte-fish, the shad, the maukerel, the sword-fish, and others 
are being printed. Similar monographs upon the lobster, oyster, 
and other invertebrata are also ready." It appears to the con 
piler that in this direction the New Zealand Government con] 
profitably follow that of the United Stataa. 

The arrangement of the information in this compilation is 
alphabetical : thus, any oae wanting to tiud what is said about 
gurnard would turn up (?, and look for gurnard in its proper 
place. Should patiki be wanted, reference would lead to patiki, 
and thence to flat-fish, and so on in other cases. The names by 
nhich particular fish are most commonly Imown.t 
■with their scientific designation annesed, to ensure preeisi' 
is sought by this means to avoid reference to ah index as much 
as possible. At the conclusion of the first section of the hand- 
hook will he found a letter from Mr. McKenzie to 8ir Julius Vogt 
which it has been considered expedient to publish over the _ 
^^"riter's signature. 

Dr. Hector, last year, writing on the food fishea of Ne* 
^aland, said: "It is necessary to state that our knowledge of 
e fishes around the New Zealand coast is very imperfect, as our 
wportunities for observation have hitherto been confined to the 
Kallow waters of harbours, or to the viciuitj- of i-ockj promontories. 
Of the deep-aea fish, and those which frequent banks and shoals 
at a distance from the coast, little has been ascertained, except 
from specimens which have been cast on the shore during heavy 
storms. The distribution of sea fish is effected chiefly by causes 
regulating the distribution of their favourite kinds of food. Thus, 
ewarms of medusa, nioUusca, and larval Crustacea crowd the seas 
round our coast during the summer months, attracting shoals of 
small fishes, which a^ain are pursued by those of predacioiu 
habits, so that many kinds visit our shores at that season whitg 
are absent during the colder months of the year. Many valuaMT 
fishes, which from their occurrence in large migratory a' 
of greatest commercial importance, appear to live chiefly 
forms of marine life which have only an ephemeral existenM 
dependent on the character of the coastal currents. In tk 
Northern Hemisphere it has been ascertained that the herring ip 
restricted to those parts of the sea in whii:h the temperature is 
never less than 54° nor higher than 58° Fahr., a range so limited 
that it probably relates to the existence of some delicate marine 
animal that forms the food of the fish. The studj- of the ooean 
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aphere being 43° to 58°. The e( 
probably exorcisoB a good eft'eet 
limiting the range of a few spe 



currents that sweep our coasts is therefore inveated with great 
practical iaterest, as it wiil enable ua to infer, from the ex- 
perience gained in other parts oi the world, the character of 
the marine life which stocks our seas, and thus enable fia hin g 
communities to be located in the most advantageous positions. 
The Bstablishnient of marine observatories, for studying the 
habits, development, and life-history of fishes useful for food 
supply, and of the lower forms of life upon which they in 
turn subsist, has been ejected in many parts of the coasta 
of Europe and Ajnerica, and also near Sydney, with most 
benefitial results ; aud any vigorous effort to regulate the existing 
fisheries of our coasts, or to introduce new species into the fauna, 
should he preceded by the establiahroent of aimiJiar observatories 
on the New Zealand coast. Froni the data respecting the direc- 
tion .and average temperature of the sea round the coast of New 
Zealand, obtained from a series of observations, it appears that 
the coldest part of the sea ia on the south-east coast of Otago, 
of the sui'f ace- water ranges from 48° in 

I tending averages for the atmO' 
d current thus indicated, which 
on the quality of the fish, besides 
_ _ea, appears to extend its influence 
up the East Coast as far as Cook Strait ; but on the west side of 
the Islands the average winter temperature of the sea was found 
to be decidedly higher, and equal to that experieuced 6° of lati- 
tude farther to the north, on the East Coast. In the extreme 
Houth the summer temperature does not, however, rise to a corres- 
ponding extent; but on the whole there is evidence that the warm 
equatorial current which is known to skirt the east coast of Aus- 
tralia, and has been, by Commodore Wilkes, likened to a southern 
counterpart of the Gulf Stream of the Atlantic, must be directed 
against the weat coast of New Zealand, tending to equalize the 
tempemture in that region. These ocean currents are now con- 
sidered to result from long continuance of winds in one direction ; 
and, in support of this view, we find that there have been several 
instances of fishes that belong to the Australian coast, and turtles, 
accompanying areas of drift seaweed, stranding in Cook Strait, 
and even on Stewart Island. On the north-east coast of New 
Zealand, as far south as the Bay of Plenty, there are further evi- 
dences of a current from the north to be found in the abundance 
of the flying-fish, the occasional visits of tlie true nautilua. and 
also of the argonaut or paper-nantilus. Gigantic poda of a leeu- 
minous plant that grows on the Fijis are also frequently cast up ia 
the same way that West Indian seeds are thrown on the coast of 
Scotland by the Gulf Stream. This current, although it reaches 
New Zealand, does not, however, appear to paaa down the east 
coast, as there is a steady drift from New Zealand to the eastward, 
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fcy which sawn logs, telegraph polea, and, on one oceasion, on the 
authority of Mr. H. Travera, a number of totara sleepers that 
broke adrift from Pigeon Bay during the earthquake wave in 
1868, were cast up on the Chatham Islands, which he 450 miles 
east of Bank's Peninsula. These islands appear, as it were, to lie 
in an eddy to the leeward of New Zealand, aa a much larger pro- 
portion of pumice-stone and drift-wood, floating to the eastward, 
finds a resting place there than the relative size of the two groups 
of islands 'would lead us to expect. It is. moat probably, this 
tropical current sweeping from the East Cape to the Chatham 
Islands that gives rise to what the whalers call the "Banks," 
which is a favourite feeding-ground for the sperm whale. The 
depth of water in this area has not yet been explored, and it ia 
considered doubtful if there is really a shallow bank, or anything 
more than a tract of ocean which is unusually rich in marine life. 
It is important to note that, according to the most recent dia- 
ooveries, it appears that the eggs of many species of marine fish 
rise to the surface of the sea and float about while hatching in 
the warmer surface-water, so that the set of ocean currents to- 
wards or away from an island like Now Zealand might seriously 
interfere with the acolimatisation of some kinds of food-fish. H 
we compare the assemblage of fishes which we find in the New 
Zealand seas with those in the European region, we find that, on 
the whole, they resemble those which are found on the coast 
between Madeira and the Bay of Biscay more than those which 
are caught about the north of Scotland. If we contrast the thirty- 
three sea fishes that are fit to be used as food in New Zealand, 
we have among the constant residents on all parts of our coast the 
hapuka. tarakilii, trevalli, mold, aua, rock-cod, wrasse, and patiki ; 
and while the schnapper, mullet, and gurnard are only met with in 
the North, the trumpeter, butter-fish, and the red-cod are chiefly 
abundant in the South. But, with the exception of the patiki or 
flounder and the red-cod, none of these are representatives of 
fishes that are common even in the south of Britain, while from 
the more northern seaa similar fishes are altogether absent. In 
addition to those which remain throughout the year, a very large 
number of the fishes on the New Zealand coast, owing to its 
geographical position, are pelagic in their habits, and roam over 
a wide range of ocean, visiting our shores only irregularly in pur- 
suit of food. Of the edible fishes of this class, by far the largest 
number are visitors from warmer latitudes, such as the faist-nsh, 
barracouda, horse-macterel, king-fish, Dory, warehou, mackerel, 
and gar-iish, while only the ling, hake, haddock, and a few other 
rare fishes, which are worthless aa food, are among those of more 
southern types which reach the New Zealand coast in their 
migrations. There is, however, no reason to complain of any want 
of useful variety in the New Zealand fishes as compared with 



i 



t 



•niTBiCND^DOrOBT. 



Britain, for we find that, out of 208 species of fishes enumerated 
as occurring in the Britain seas, including many which are ex- 
feemely rare or only occasional visitors, orly forty are considered 
to have a marketable value. In New Zealand, notwithstanding our 
Tery imperfect knowledge, especially with regard to the gregarious 
tribes, ^hich there is reason to believe inhabit shoals at some 
distance from land, out of 1 SO sea fishes, of which thirty are only 
known to us by report, we have nearly as many varieties used for 
food as are brought to market in the British Islands." 
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ANCHOVY fEngraulie eneraiikholmj. 

Length, four timea that of the head, or seven times the height 
Wi<d the body; snout pointud, projectdng much beyond the lower 
"aw; maxillary very iinely toothed; origin of the dorsal fin mid- 
ray between the end of the snout and the root of the caudal; aaol 
moncing at some distance behind the dorsal. 

Sides and abdomen silvery, separated from the dark coioura- 
SSon of the batk by a blacldsh stripe. 

libtceedingly abundant in Victorian waters, the anchovy is 
found in New Zealand, and spocimena, in 1873, were exhibited by 
Mr. 0. O. Davis at the Aticlduud Institute. It was found at the 
mouth of the liiver Thames, and called by the Kalives there 
iorowhawha. 

Gregarious in habit, at certain seasons of the year it ascends 
Tivers almost as far as the tide flows ; and though seldom coming 
«loae to shore, quantities hang about the coast. Among Engli^ 
fiBheroien anchovies are mostly taken in drift nets, or in seines, by 
accident as it were, their size enabling them to escape through 
the mesh of most nets, although more than 150,000 are reported 
to have been once caught in a pilchard seine in Mevagissey Bay, 
and used for manure. In the Mediterranean, Mr. Day says they 
are fishpd for from May to July. " Dark nights are selected, and 
each boat carries a torch to atti act the fish, or a light is floated tor 
this purpose. The shoals are encircled by smaU-meshed nets, 
while the fishermen splash the water and endeavour to frighten 
the shoals, which rush headlong into the meshes of the net." 
When caught, they are prepared by drawing ofE the head of the 
fish and removing the viscera. They are not washed or wiped, 
hnt packed into small caaka of 5lb. to 20lb. weight, in layers 
alternately with a mixture of 2 ounces of Prunella Salts (saltpetre, 
deprived of its water of crystallisation by heat). They should be 
well pressed down, and the air escluded. Anchovy sauce is made 
^^ bruising the fish, and simmering it over a slow fire; a little 
inegor and flour are added, and the fish dissolves in the proceaa. 

It seldom exceeds G^ inches in length. 



10 

"Examples of the anchovy," Mr. Keot writes, "the fii^ 
acclimatised in this country were successfully imported by the 
writer in the year 1875, from Morecambe Bay, to the tanka of tli& 
Manchester Aquarium." 

An idea of the extent of the Italian anchory industry may ba 
gathered from the fact that at Palermo alone the annual take ift 
Bome 400 tons. 

Although the anchovy of commerce ia mainly supplied from 
the Mediterranean, its preparation niay be stated to have recently 
become a Comiah industry; while imitations are manufactured 
and canned in America in large quantities, and. it is said, " so like- 
those imported that only experts can recognize them." It maybe 
remembered that Venier, in his " Via Recta ad Vitam Longam," 
published in 1650, says : " Auchovaa, the famous meal of ^unk- 
ardfi and of them who desire their drink to delight their palates. 
They are used as sauce with meats, as with mutton, etc., and is ia 
great esteem with them who afEect sauce and meats of strange 
relish and taste. They nourish nothing at all but naughty choleric 
blood. They are chiefly profitable to the vinters." 

The anchovy is found in great quantities in the Tasmanian 
waters, and the Eoyal Oomniiaai oners express suri^riae "That no 
■ efforts have been made locally to utilise this valuable fish." 

There was some singular evidence given, in the Fisheries 
Inquiry Commission of New South Wales, on anchovies, by Mr. 
John De Groot Pzn, Dutch Eepresentative for the Sydney Inter- 
national Exhibition. He said : — 

"A very important and interesting fishery is that of the 
anchovy. The principal town where that is carried on is Bergea- 
op-Zoom— that is, in Noord-Brabant, in Holland. They catch th© 
fiah in the Sehelde, forming the boundary between Belgium and 
Holland. This is a very large fishery, and the fiah are a great 
luxury-. It is in the hands of three or four big men in Holland, 
who hold the fisheries there, and they make an enormous lot of 
money. The beautiful flavour is owing to the fiah being caught, 
cured, and put in salt like the Dutch herringa. The consequence 
of that, you can see, is this : that 1 have here anchovies put into 
a glass bottle two years ago, and they came out here in the moat 
splendid manner, so that iSie judges have given for the sample the 
very highest reward, and a special mention that nothing of the 
kind was ever before seen in the colony. The peculiarity of the 
anchovy is that tliey go in large barrels, just as the herrings, and 

Baited and sent in a packed state to England to make your 
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'boautifiil BDohovy sauce. When the anchoTj is cured in salt, and 
u let it lie quiet for two or three years, and then you open the 
rrel, you find no fi.aL,, but a white chalky substance ; the fish 
BComposes quite info a white and thick liquid, which fetches an 
lormous price. They send orders from England sometimes for 
Ik and cannot get it, but it goes to England to make the aauoe." 

Fbzbideut: "This rotten stufE?" 

"Yes; OrosBo and Blackwell's, Lea and Perria'a. I have 
their establishments, aud I have said; 'Show me 
anehoTies; where are the barrels ? Let me look at your 
nmgaiin.' I saw the barrels, nnd saw the Hutch brand on 
them. But I said 'Do you call that anchovy?' and he said, 
Mgnificantly, 'Everybody does not come here.' That is how 
they make their anchovy sauce; but ia it not a peculiar thing that 
the salt fish decomposes into a white thick liquid? I like to eat it 
on bread. The difference between the Norwegian anchovy and 
the Dutch anchovy cured is that the Dutch anchovies are put 
simply in salt, whereas the Norwegians put theirs with vegetable 
and pepper and other hot stuff, and really spoil them. There ia a 
reat demand for them, but one who prefers the pure anchovj 
IS not like them." 



AEAEA (see Trevalli). 



BAEEACOUDA (Thjiiitet atunj. 

Total len^h four and a-half times that of the head, or eight 
B the height of the body ; three pairs of strong teeth in the 

-jr iaw; the lateral line deseenJn abruptly below the poatericwj 

t of the spinous dorsal. 

Above plumbeoua, whitish below. 

Dr. Hector describes barracouda as a very commou fish, well 
known throughout the colonies as the barracouda, which u 
BO doubt borrowed from a fiah of a similar shape, the barracouda 
" a of the tropical parts of the Atlantic. This fish is a favourite 
'i the Maoris, who call it the manga, or maka. They are- 
Ined at all seasoua, but abound in the spring and autumn, 
d are easily caught with a short piece of red wood having ». 




^V Tapii 



lUXRAOOUDA.. 



Tisul inveu through it for a book. This rudo tackle is passed 
rapidly through, the water alongnide the canoe or boat by a short 
Hue and rod, and is eagerly grasped by the iish, Trhicb is then 
jerked inboard. The ueuiu. length of the barrocouda is 3 feet, 
and its weight 5lb. Its flesh is white and flaky, and by some is 
thought to resemble that of the cod. In the early days of the 
Otago Battlement, when the colonists depended solely on the 
Maoris for the supply of fish, it was very extensively used. It 
dries well, and is thus preserved in large quantities by the Natives. 
"When pickled and smoked it ia excellent food, and preferable 
■even to fresh fish. Dried barracouda— or snook, as it is called — is 
imported into the Mauritius and Batavia as a regular article of 
commerce, being worth over £17 per ton. 

Snook were very plentiful at the Cape of Good Hope years 
since, when a score or twenty-five could be bought for the price 
now paid for one. The late Mr. J. T. Thompson, who watched 
theDunedin fish market for three years, and to whom we are more 
indebted for precise information as to our edible fish seasons than 
to any other, found the barracouda offering for sale iu Duuedin 
112 days in the year, on the average for three years; and from 
'the same authority we learn that the season of its abundance in 
Otago ranges from October to June. 

It is seldom seen offering for sale in the north of the 
Colony, though found in abundance from Cape Colville to the 
Barrier, and round towards Tairua Bay. The large shoals found 
in other parts of the seaboards are said to be infrequent in the 
Canterbury waters. Mr. John McK.enzie, in his letter to Sir 
Julius Vogel, of Mani, 1885, describing what he saw ia the 
southern part of his journey, says : "And here (Chasland's Mis- 
take) I began to meet with the barracouda in large numbers, and 
found them all the way northwards to off Oamaru ; but off Cape 
Saunders and Otago Heads seems to be a central gathering- 
ground for countlesa millions of these fish for several months in 
the year. Two men fishing, and one man rowing the boat, will 
often catch from thirty to forty dosen fish in two or three hours." 

Mr. Johnston, of Tasmania, says: "They prey upon the 
flhoals of young or small fry which swim near the surface, princi- 
pally sprats, anchovies, etc., although they are so swift and 
rapacious that even the English sea trout and other large fish 
fall a ready prey to them. They are caught in Tasmania ten 
months in tiie year ; from November to October." 

Twenty-four dozen fish, the Tasmanians say, weigh about a 
ton. They split and send to the Melbourne market some 800 or 
1000 dozen per annum ; but their market is restricted as well as 
ours, although 8s. per dozen the fishermen consider a good price. 
They are sometimes caught full of mature rue, and as small as a 
gar-fish. 



BOAR FISH BETTER FISH. 

BLACK PERCH {s^e Peroh). 



BLUE COD {ats Cod). 



diBting 
■- Tl 



BOAR FISH fCytUisAMtraUi). 
Length, equal to two and four-fiftlis the length of the head, 
oneandthree-eightha the height of the tody; length of the head 
ee and two-thirds the diameter of the eye ; profile of snout 
Btraight ; scales small, ctenoid ; lateral line more or less sinuated, 
following the curve of the back ; dorsal fins stout, produced into 
long filaments (generally broken oH); ventral rays not produced, 
one-fourth length of the head, when closed covering the vent -^ 
anal spines very short and stout. 

Silvery, pale jjurple above ; no lateral black spot. 

The term boavfish haa been applied to a fish of whiei, 

Geveral specimens were cast up on the shores of Cook Strait. 

They resemble the Dory somewhat ia form and size, but are easily 

distinguished by the rough akin and the absence of the rount* 

~" ' ick spot on the side. They are reported to be inferior to the 

(ry as food ; very seldom seen in the Auckland market ; but 

mght oecaaionally at the Thames. 

The Tasmanian Commissioners say they are abundant during 

the month of April in the estuaries of the Derwent and Tamar, 

but although fine edible fiah. are rarely captured, probably 

owing to the fishermen lacking the proper kind ol net. They add, 

in another place; "If knowledgeof its nabits were more extended, 

the success of the trawl as a mode of capture might yet be realised 

to advantage." A fisherman of 18 years' experience stated before 

^e Commissioners that " he had only caught a few dozen bastard 

John Dorys (Ci/Utu Aiatralu) in the whole course of his fi.shing." 

In the classification of fish by the Commissioners, the boar-fish is 

included among the groups that frequent estuaries and inlets 

11^ a round the coast from one to three fathoms, and fishing banks 

■Bnm three to eight fathoms, in the neighbourhood of stiU deeper 

^Hate 



BEILL {m Flat Fisn). 



BUTTER FISH (CoridodaxpullusJ. 
Length four and two-thirds that of the head, or three and 
three-fifths that of the body ; length of the head three and a-half 
tunes that of the snout, 
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BtrrrxB fish. 



Purplish grey, lighter below, often with abroad pide band on 
each aide from the inouth to the caudal; mouth pneopereuliua; 
anal and dorealfina varipgatedwith brightFreaoh blue; belly and 
under the pectorals sparingly variegated with yellow ; lipa pur- 
plish red ; Tentrals and pectorals variegated with the same colour. 

Three series of small scales behind the orbit ; prteoperculum 
entire ; caudal square ; dorsal and anal getting larger posteriorly ; 
ventres a little behind the pectorals ; mouth small, maxillary not 
reaching to the anterior margin of the eye. 

Above dark brown, with greyish atreaka ; belly grey, marbled 
with brown; liua dark browu, spotted with greenish grey; iris 
orange. 

Known by many as the kelp-flah, and by the fishermen in 
some places as the butter-fish. I)r. Knox, in the Trimiaelioni of 
tk» New Zealand Imtitute, gives the following interesting details of 
the marare of the Natives : "On the 2nd August, 1870, a large 
quantity of the kelp-fish were offered for sale in and about Welling- 
ton, and, though by no means prepossessing in external appearance, 
being of a dingy-black colour, and covered with a slimy mucus, 
r found that the fish frequent Cook Strait, more eapeoially ofE 
and around the island of Mana. They are very rarely taken with 
bait, but are fished for by means of a net in the form of a bag 
with a hoop round the mouth, and secured with a rope to a brani^ 
of the kelp, which grows of vast dimensions around the island of 
Mana. The net is set among the kelp, where the rise and fall of the 
tide produces a kind of free run, which the fishermen avail them- 
selves of in setting theii- net, and, \ipoa returning, they find it 
full of the fish of all sizes. The kelp in this locality may be 
viewed as a vast submerged forest, growing from stems two or 
more feet in circumferenoe, fixed to the bottom of the sea, aad is 
often used by the Cook Strait fishermen and captains of small 
coasting vessels to secure their craft jtt a gale of wind." The weight 
of the hsh, Dr. Hector says, " Is from 4lb. to 5lb., and the largest 
specimens are above 20 inches long." He adds, notwithstaniEng 
its forbidding appearance, " It is very good food, the flesh being 
exceedingly abort in the grain, and well flavoured, without being 
rich, every part of the fish being singularly deficient in oil." The 
bones, Dr. Knox says, present "A bright or bluish green colour, 
which is so permanent as to resist the process of prolonged 
maceration, and subsequent bleaching, and even boiling." Lai^ 
quantities are caught in Foveaus Strait, and sold in InvercarmU. 
They are found in places along the coasts where kelp grows. The 
Dunedin supply, which is rare, comes from the Moeraki district, 
the scarcity being without doubt from their being only accidentally 

' *._ They are rare also in the Chriatchurch market, a few 
uig for sale in the moki season. 
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Pound in Preservation Inlet, Chalky and Dusky Sounds, the 
3ncli Pass, Queen Charlotte and Pelorus Sounds. Although 
Inot abundant in the North, the butter-fish is found at Kawau, 
Tfhere Sir &. Grey eonaiders there are two varieties. 



COD. 



I ae 



Under the popular name of cod at least four kinds of fish are 
recognised and thus classified : PercU Colias, Lotella Bacchus, Lotella 
Wnwinui and Paeudophyucs breriscului, of which the futlowiug details 
e known : — 

EocK Cod (Percia ColiasJ. 

Length about three and a-half times that of the head, which 
a from five to seven times the diameter of the eye, which is equal 
o the interorbital apajje ; prajoporculum entire ; operculum with 
one or two small coaipresBed spiuea ; spinous portion of dorsal 
much lower than the soft ; tail square. 

Colours variable ; back and sides, dark green, marbled with 
brown ; top of the head, dark brown, with a patch of green over 
each eye ; belly, greyish white ; fins, pale greyish, more or leas 
■spotted with brown, especially the posterior part of the dorsal; 
immature apecimena want the green colour, but have the back and 
«idea brown, more or less marbled with greyish white, and with 

e spots on the sides and fins. 

Abundant all around New Zealand ; not found elsewhere. 

This ia the coal-fish of Captain Cook, and bluo-cod of the 
aettlers in the South, and the pakirikiri of the Maoria, and ia the 
most commonly-caught fish among rooks on the coast. AVhea 
•quite freah it is wanting in flrmneaa, but if slightly salted for 
twenty-four hours it is greatly improved in quahty. In the 
neighbourhood of rocks, in from 10 to 15 fathoms of water, ia the 
best fiahing-ground for the rock-cod, but they are also caught 
ineide harbours, and even far up the Sounds ou the West Coast, 
keeping at about 10 fathoms below the surface alongside of the 
great aubmarine precipices that descend vertically for more than 
1,000ft. They are, however, rarely brought to market, although 
they may be caught at any period of the year. Their full size is 
about 51b. weight. 

Around portions of Stewart Island they are found in very 
large numbers, as well as in Cook Strait. Of the former place 
Mr, Pearson wrote, some 1 5 years or more since ; ■ ' Though caught 
in the bays, it is found in largeat numbers all along the North and 
East coast of the island from Bugged Point to Wilson Bay. The 
isea, looking through its clear pellucid water, appears literally to 
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with tliam. Off Smoky Cove and other favourite localities,. 
I have Beon them pulled up with lines three or four to each as 
rapidly as the baits could be fised and let down. I believe three 
or four good fishermen could fill a whaleboat in three or four 
hours at any of these spots without moving." He adds: " It cures- 
splendidly." They are abundant around the Barrier and Kawau, 
but are not fished for. They eau be caught, Captain Fairchild 
aaya, in any quantity about the French Pass, Pelorua and Queen 
Charlotte Sounds. They are oasUy cured, salted, or smoked, and 
oould be exported in any quantities. 



Eed Cod (Lotella SacelniaJ. 

Length, four and a-quarter that of the head, or four and 
a-half times the height of the body; upper jaw rather longer; 
ventrala pointed ; dorsal and anal when laid Sat do not overlap- 
the commencement of tho caudal; distance of the end of the iorsal 
from the end of the tail equal to two and a-half times the deptfi 
of the body at the end of the dorsal. 

Eeddish or greyish silvery, with fine brown retioulated mark- 
ings on the back and sides ; below and ventrale, whitish ; dorsal 
like the back ; lower lip and barbel, red ; a black spot in the- 
upper part of the axil of the pectorals ; iris, greyish white. 

Eed-cod (also called the yellow-tail and the haddopk) ia a 
well-Jmown fish on some parts of the coast, being the species that 
ia cured and sold as the Findou haddock. It is a handsome fish, 
with a brilliant play of metallic colours when alive. The usual 
size is about 24in. in length, and weight 4lb. to 5!b. They are- 
generally obtained with the hook where there is a sandy bottom, 
ia 10 to 15 fathoms of water. They are common in Port Under- 
wood, and are netted in Wellington Harbour, and though rarely 
got on the exposed parts of a rocky coast, are caught in abundance 
from vessels lying at anchor in the roadsteads o£E Hokitika and 
QrejTnouth. They are very plentiful about the Bluffi. 

Only found in New Zealand. It was described by Mr, 
Thompson as the most plentiful of all the finny visitors (to Otago), 
and is caught both inside and outside the Otago Heads. It is in. 
finest condition during the winter months, when pretty large takea 
of good-sized specimens are got from the outside fishery, thoso- 
caught by the seiu'e-net in the harbour, being, as a rule, smaller. 
Itwasfoundin the Dunedin market 197 days in the twelve months, 
on an average for three years. It is by no means a frequent 
visitor in the northern fish markets. 




Hake (LoteUa rhacinrnj. 
Length four times that of the head ; upper jaw longer ; ven- 
trals pointed ; doiBai and anal when laid flat overlap the com- 
mencement of tho caudal ; distance of the end of the doraal from 
the ond of the tail equal to ime and a-half times the depth of the 
body at the end of the dorsal. 

A cloBely-allJed species to the LoleUa hncehts, having a largOT 
■ head and longer fins, has been termed the halie; but it is 
I- apparently a rare fiah in theae latitudes, and only small-sized 
f Bpecimons have been seen, 

jome years ago, brought specimens from the 



"WniTUTG (rseudiphjek Ireviuacvlm). 
Another fish of the eod kind, which has a deeper body than the 
I ZeUlla rhaoini/H, and more delicate flesh, resembling that of the 

■ vhiting. It is abundant on the west coast of Otago, where speci- 
l-mens are caught with the hook, in 15 fathoms water, at the 

■ eatraace to Dusky Bay, weighing about 51b. 

Mr. Thompson says thoy are occasionally found in the Dnnedin 
I 'market ; and Mr. Wilson, that they are unknown in the North. 

} beside the fish here called the red cod, the hate, 

tlfind the whiting, fi.ve other members of the gadidae, or cod tribe, 

l^in. the New Zealand waters, one of which, the haddock, is written 

r of under its proper heading. "When it is remembered that this 

family is the moat valuable to mankind, in the produotion of food 

and money, of nil th« different tribes of the sea, we should be 

gratified to find that we have more of its representatives around us 

than there are mentioned in Mr. Macleay's descriptive catalogue 

of the fish of all Australia. What ia called the rock cod {^Percia» 

Colina) belongs to another family than the gadidae, having for 

' nB, among many, the flathead and the cat-fish. 



CONGEE EEL fConijer vidgarisj. 
The dorsal fin begins a little behind the extremity of the 
Jpectorala ; posterior nostril on a level with the upper margin of 
^eeye; jaw 
e proportio 



p nostril o 

a nearly even in front ; tail longer than the body i 
D of three to two. 



Sometimes dark grey above, and paler Velow; sometimes pi 
i-n above, largely mottled with white ; below, white ; fins da 



grey, immaculate. 



Shouhouitamit. 

Known to the Natives as the ngoio, and attaias a very large 
eize, with a length of tift. It ie caught in abuudmice, es- 
pecially in Cook Strait, and may be said to be plentiful in all our 
waters. It prefers deep water, up to about 50 fathoms, where 
there is a rock bottom or sandy patches, aurrounded by rocks 
which are covered by weeds. It is more readily captured at 
night, especially if dark ; and, though migratory, does not seem, 
to have been taken in fresh waters. Soon as captured it should 
be knocked on the head, as it is not a pleasant companion in a 
boat. Congers are captured by hooks and lines, either used by the 
hand, or long lines with hooks at regular intervals. They reqaire 
baits fresh or moderately so. 

Though rarely seen in the London markets, with proper 
treatment it yields a moat appetising and nutritious food, and is 
largely utilised as the basis of various soups, and. in the Channel 
Islands, is made into soup, locally known as himillahauee. Conger 
stewed after the Lancashire fashion, in milk with a little butter, 
pepper, salt, and just a flavour of onion, can be highly recom- 
mended, says Mr. Kent. People in Picton maintain there ia no fish 
more excellent than the conger when baked. That it was a favourite 
in olden time may be gathered from an Athenian enthusiast, that 
" The odour of a cooking conger would make a dead man sniff." 
It is one of the beat materials for making the stock of turtle soup ; 
the turtle often furnis hin g only the garnish and the name. 

The method in which they used to be cared was by splitting 
them, then hanging them on a frame until dry, leaving the fat to 
exude before use. A large trade in salted conger was formerly 
done with Spain by the English fishermen, A considerable 
quantity, Mr. Day says, is tinned and exported ; while dried and 
grated, it is used to flavour soups. In many parts of Scotland the 
conger is rejected, but sells readily in Edinburgh. In some 
places they are furnished as a heriot. Attention is directed to it 
here aa a fiah available in quantities for export to Eastern 



e mentions one taken in Mount Bay of 1001b. weight ; 
in 1879, one 1281b., and 8ft. 3ia. in length, was seen in the 
London market; one of 1121b. was taken by Mr. Dunn at 
Mevagissey; and Yarrell writes of one of 1301b. 



EHOUHOUNAMU ( Chilodactylui tpedabiliH). 

Described by Captain Hutton in this manner : Length three 

and one-third times that of the head, or three times the height of 

the body; six simple pectoral rays projecting beyond the meni- 

hrane ; fifth the longest, reaching to the perpendicular from the 
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fifteenth or sixteenth dorsal spine; the lower rays graduated; 
"branehed rays ainiply divided only ; sixth and seventh dorsal 
Bpines nearly equal and longest; the third anal Bjuae longer than 
■the second; scales rugose ; lipB very thick and fleshy; operclea 
with small BPnlea ; nostrila large, close together, the anterior with 
aa appendage hehind. 

Brownish orange, with traces of six transverse hands of 
'Iter ; soft dorsal, anal, caudal, and tips of ventrals blaciish ; lipa 
'i*iid throat grey ; helly silvery. Length of the specimen from 
which the description was made, 24in. 

Dr. Hector says it is common near the East Cape, and ia 
called ty the Natives ehouhounamu or nanua. The family to 
which this fish belongs — the CirrhiiidiB — contains the hiwi-hiwi, 
the toraldhi, the moM, the trumpeter, and the porae, most of 
which ore well-known fish, and stand, as it were, sponsors of its 
belonging to a good parentage. 

The same fish is found in Tasmania, where it is called the 
carp," and thus written about by Mr. Johnston; "Although the 
arp of the fishermen is common in the market, it ia not to be 
'depended upon, for the few that are caught are only fotmd at odd 
times in the graball while fishing at the mouths of estuaries for 
■the bastard trumpeter (^Lairia Fomteri). There is a ready market 
for all that are taken, however, for, although somewhat coarse- 
looking fish, they appear to be highly esteemed. They are more- 
over strong fish, and wUl live a considerable time in the well. 
They are seldom taken by hook and line. Little is known of 
Kheiz habits." 



ear 
ipe. 



FLAT FISH. 

Under this term are sold many species of valuable food- 
ishes, which are justly the most highly esteemed of any in our 
maikets. They are all, with one exception, of small size, and 
'requent estuaries, saltwater lagoons, anil the larger rivers. 

" Flat-fishes," Mr. Day nrites, "are among the most remark- 
^hle of vertebrate animals, as, for about a week or more after their 
Cirth, they swim on edge in a manner similar to other fishes; but 
aa they grow older this erect position becomes lost ; their aides 
become the upper and lower surfaces, while both eyes are on the 
superior or coloured side of the body. The adult, when at rest or 
swimming, usually keeps near the bottom of the water, and pro- 
gresses by means of a sort of undulating motion of the whole 
body, and of the unpaired fins. Prom a very early age it had 
been known that these fishes, when first emerging from the ova, 



and while in a peDiKid eonditioB, bsTc ma ejv oa eitlrar tids of 
thft head ; that b; degraea tfae eje, oo vlut erentiiall; wiQ be th» 
ttfelcHs side, bec«nim dcpreaacd, wUl* at die Bame time a datfc 
«pot iippeoTs on the opposite eiide o£ tins head, bo that tha fiih 
ulnii'Mt aoems to po n a c ae thi«e ereft. B7 degraea this ijuk apcA 
liitiiuiiies a distinct eje, vfaile th^t m Uie V^ax sde gn * 
dlHappeara. In ihort, the eje apparentlj migrates ban m 
henceforth known as the hHnd soe of the fieh. WiUt ii 
ago the eye on the blind eide riaee faigbv and higgler b 
median longitudinal line of the head, ^le ba« fin | 
tixtende towards tfa« nootnla, and finds its waj behi 
which haa come from (he blind «de." 



Somo 6at-fiflhea hare the eyes normally on Ifae ri^it «de at 
the bodr, others on the left, bnt ivreraed isataBces, or thoae n 
which the coloured aide ie on that which i». as a mle, nneobnmd, 
are not iuux>innu>n amonK most genera. Such is Terr frequently 
observed in flouoden, tbes« fishes, liring close in-«hore, beang- 
more exposed to the action of corrfnts than those genera which 
live in the de«p sea. In this war they become, in their rery early 
life, forced on to the side which is not the normal one. Soch 
Tariatiune are more commonlT perceived in some toealities than 
in others, and w31 generally be found due to local distorbing 



Among these fidiee it ajipeare as if the female sex largely 
preponderated over that of the male. It also seems probable that 
thoir eggs float when deposited in the sea. In the earlier stages 
of their existence, during the spring months, fiat fishes pass their 
lives cloee to the coast ; they swim on the surface, and appear 
more active if the wind is "Ptting in-shore, perhaps taking adTsn- 
tage of it to return towards home. 



Many legends, doubtless, are in existence throughout tho- 
universe regarding how these fishes became coloured on one ride 
only. Klunzinger tells ua that in Upper I^ypt a tradition is 
prevalent that Moses was once cooking a fish, but by the time 
it had been broiled until it was brown oa one aide, the fire or 
the oil gave out. Moses, in a temper the reverse of amiable, 
threw the fish into the sea, where, ^though half broiled, it camo 
to life t^ain, and its descendants have np to the present day pre- 
served the same peculiar appearance, being white or colouiieBS 
on one side, and coloured on the other. In Constantinople a 
"■ story is told of these fishes, but Moses retires in faTonr 
Itan, Mohammed II., the conqueror of Stamboul. 
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FLA.I FISH. SV 

In some of the genera forming this family it is very intereat. 
I iig to observe tlie dilferent plaaa on which the eyes are modified 
ft^md protected. Thue the plaice or the Uonnder are able to movo 
Vlieae organs horizontally, or even vertiually, and it appears as if 
I 'the two eyes, to a certain, extent, act independently one of the 
r other. Ill the turbot this organ can be covered, for not only does 
a. thick skin invest the upper and lateral portions of the globe, as 
in most of the flat fishes, but being insufiiQient to protect the eye 
from the irritation of the sand wherewith it covers itself, it is 
able to elevate a thick lower eyelid, or else to depress the trans- 
parent portion of the globe of the eye beneath this folding. 

All the flat-fish are said to be carnivorous. They live chiefly 
oS cockles and other niolluscs, off bugs and lobworms, or small 
.shrimp-like creaturea, and other cruatacoans. To this, however, 
there must be an exception, as the fresh-water sole of New South 
"Wales {^Syna^tura sdhetmi) is said, by the Rev. Mr. Woods, to be 
•«aught " by a, bait of grass." 



P.^TIKI f RhomhoHolen rnonopusj. 

Length three and two-thirds that of the head, or one and 
four-fifths the height of the body. Olivaceous brown, with 
"Teddish tints on the head and fiiia ; below greyish white. 

The patiki is very common in the shallow bays and tidal eatu- 
-wiee on every part of the coast, and is everywhere highly esteemed 
both by Natives and Europeans. They are generally obtained 
with the net, but on the shallow mud-flats the Natives capture 
them with a long slender apear, choosing the night time, and each 
carrying a lighted torch, or a pan of flaming kauri gum, on the 
-shoulder, which attracte the fiah, and enables them to be observed 
and impaled as they glide over the bottom. The usual weight 
■of this delicate fish is from ilb. to 21bs., but they are frequently 
obttuned of a much larger size. They are very abundant at the 
Thames, and declared by good authority to be equally ao in 

f the Kaipora 4yatera. Lake Elleamere, in Canterbury, ia bIso a 

l^fomous place for patiki. 

■ They are described as a fish which can be caught aU the year 

mnnd, and in Tasmania as having decreased in size and numbers 
ixota over-fishing ; but one witness before the Commission, Mr. 
"EUi^ard Irvine, of Lannceaton, wrote that; "Latterly, however, 
iiie fish had reappeared, and the fishermen report them as 
numerous as formerly." The regulation size for their sale in 
Tasmania is 10 inches, but a large uumber are sold of a smaller 
■■Kxs; but it was stated that: "In the summer time nine out of 
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grery dosien throirn back into the water died." The small fiah, iu 
fact, had been killed in the capture of the larger. Evidence wa» 
given that they were unfit for food from November t-o February, 
Tn July, it was said, they were in full roe, the fisherman adding : 
" I have caught them fuLl-roed this month, and next with none in 
them. They go into deep water after spawning." 

They spawn, without doubt, as do all other flat-fiabes, on banks- 
and shallow waters — most frequently near the mouths of rivers. 
They do this, as they leave the hatching to the sun. Their duties 
as parents are at an end when they place their spawn in a sunny 
shallow. This accounts for the sort of annual migration which 
takes place among the flat-fish generally. In Tasmania, a close 
season for flounders is advocated in agreement with the old law 
of tbe Ciaque Ports, prohibiting the capture of certain fiat-fish, 
between lat November and the 15th of March. Here, of couree, 
the close season would he in accord with the climate. 



Sole fPeltorhamphHs Kovm ZealandiiB). 

Length three and one-fourfh times that of the head, or two 
and four-fifths the height of the body; lower eye slightly in 
advance ; anterior rays of the dorsal protrude beyond the mem- 
brane. 



The New Zealand sole is an inferior table fish to the patiki, 
and not equal to the English sole in flavour. It is not so common 
as the patiki, and for that reason alone is more in request, and 
QommandB a better price in the market. The sole is caught along' 
with other flat fishes, and is easily distinguished by its oval shape- 
and curious hooked fleshy snout, which conceals the mouth on its 
upper side. 

They are occasionally found in the Wellington market, of 
considerable size ; and frequently in the Kaipara waters. Of 
Dunedin, Mr. Thompson writes: "Soles are somewhat rare in 
our market, and are most plentiful in fpring. Two varieties 
appear to be caught here, diflering but slightly from eniih. 
other ; were thirty days in the market last year, and twenty 
this year. If trawling were introduced in suitable localitieB 
along the coast, the fish would be more plentiful." They are by- 
no means uncommon at Napier, and in some years — 1870, for- 
inatance— were caught there in considerable munbers. 
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FIAT FISH. 

L young sole as a study, and note some of the 
inddeuts of its career, we ahall be rewarded for our paina. When 
■we see it first it is lying flat on its left side, on the sand at the 
bottom of the water in which it ia growing. This is after it has 
given up the vagabond life of its earliest days, when it was a 
wanderer on the face of the sea. It has now settled down for life, 
and finds that there is nothing for the left eye to see or to do in 
the lopsided existence it has been called upon to assume. The 
result is, as has been well said by a writer in the Cornhill, to whom 
the compiler is indebted : " The left eye takes to squinting round 
the comer, and continues to do so until half the face of the 

I young sole, except the mouth, is twisted round to the opposite 
cheek." The habits of the sole, it may be said, are the habits of 
the group to whieh it belongs. Was it the custom of the 
ancestors of the flat-fish, of lying always on one side, that made 

1 their descendants flat ? Such ia by no means an uncoaunon 
explanation applied to questions of tiiis character. 

Mr. Hobinson has, however, a Polynesian theorj- for the flat- 
ness of the sole, which he thus relates: "Ina, the daughter of 
1 Vaitooringa and Ngaetna, attempted to flee to the Sacred Isle. 
L She had asked one fish after another to bear hei thither, hut they 
I were all unable to sustain such a burden, and upset her in shallow 
I water. She at last tried the sole, and was successfully borne to the 
I edge of the breakers. Here again she was unshipped, and the 
I hoavenly maid was so provoked that she stamped o 
Fthe unfortunate fish, and with such en 

*-oye was squeezed to the upper side. . 

Jwbliged to swim flat, with one aide of its face having n 

The sole and his cousins are not of a fighting order, and are 
moreover very good to eat. They have few means of protection, 
and the dog-fish are as anxious for their acquisition as are men 
and women. So it has become their habit to lie larking on the 
Band, with which they sometimes cover themselves, or settle in a. 
comfortable hollow. As they feed the sand is disturbed, and the 
fish can be seen by those anxious to spear them. 

As the young sole hes permanently on its left side, it loses the 
,ji>ower of swimming vertically, and wiiggles along the bottom with 
" a slow, sinuous, and undulating motion." It has no business at 
the surface of the sea, and so it has no air bladder. If it had it 
would be a great inconvenience to its habit of lurking at the 
Iwttom of the sea, seeking to make the inquisitive dog-fish think 
it to be merely a sand-bank and nothing more. Tlie sol 
eridently come from unaspiring and unambitious anoeators. 
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Soon as the young fish — which started in life as transparent 
as the motives en a cbild, though the pigment cells are as well 
developed on one aide bb the other — begins to lie oa one side, die 
npper portion of its body begins to grow dark, and afiaumea the 
particiilar tinge on which it reposes. So perfect is this assimila- 
tion, that the writer we are condensing says : " The edible sole lies 
always on sandy banks, and the spots upon its surfac-e are so pw- 
(daely similar to the sand around it that in an aquarium, even 
when you actually know from the label that there is a. sole to be 
found iu a particular tank, you can hardly ever manage to spot 
Win as long as he lies perfectly quiet on the uniform bottom." It 
ie on this power of deceiving its vigilant foes that the flat-fiah 
relies for preservation, ae the dog-fish soon fiod out " that all is not 
sand that looks sandj'." An Albino sole has a short career- 
According to Mr. Holdsworth, some of the European soles spawn 
in the open sea. 

As the habits of soles are much alike all the world over, the 
following details from the Fuh and Fisheries of Xeia South 
Wales, are suggestive, Mr. E. Hill says : " The flounder takes a 
bait as he is swimming, and is armed with rather formidable 
teeth, set in a mouth aeroas. The sole will not take a bait, nor 
does he feed except v:hen only perfectly flat on the ground, dark 
eide up, and generally with sand and debrin to the eyes, leaving 
his mouth free to take iu food." 

J'or amateur fishermen, as well as others, the following hint 
maybe of service. The same writer says: " The usual or only 
method of taking the sole is by apear during the calm mornings 
in winter, when the water is clear— the slighti'st ripple is a serious 
obstade. This is sometimes overcome by a little gi'sase or oil on 
the water, and it is usual to take a piece of fat meat for that pur- 
pose. The spear should have hut one fine steel prong, with witich 
you probe the sand on tlieir feeding patches ; and when the &A 
is pierced it makes no resistance, and is easily brought to the 
surface. Very frequently two are pierced and brought up at 
the same time ; and in one or two instances I have seen three 
brought in with one probe, by striking the sjviit where they had 
accidentally overlain each other ia the leeding patch." 

The trawl is the usual mode of capture. The sole is mostly a 
ni^ht feeder. It spawns during the spring months. A sole of lib. 
■weight carries about 134,000 eggs. The skin, according to 
Pamell, was used for fining coffee, being a good substitute for 
isinglass ; also as a material for artificial baits. During the breed- 
ing time their flesh is soft and watery. The largest recorded sizo 
erf the English sole is 26in. in length, weighing 9lb. Mr. Epton 
cousidetB the sole is of slow growtii, and conjectnres the sizeot 
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I iiii. to 4iii. in lengtli for one year's growth ; Sin. to 9in. at two 
I jeaxe ; at four years some contain spawn ; and at five years they 
f -are large soles, and that they continue to grow alowly a few mora 
jeai's. The sole ia an intensely local fish. — not caught in quanti- 
ties, only in certain places. Few, for instance, are found in the 
North Sea, Their places of resort here will have to be as care- 
fully marked in our waters as those of the maomao or trumpeter. 
They do not " school" as do the plaice and haddock. The French 
call them "Perdrix de mer," the " Partridge of the sea." 

The sole frequents estuaries because it finds a large portion of 
its food there. A large proportion thereof is aupplied by the mud 
which they swallow containing organisms in a living or decom- 
posed, or semi -decomposed state, with which such localities 
abound. The flesh of the fish is not so fii-m when it Hves in a 
eundy home as when it has a feeding ground where organic matter 
is mixed with mud. "The intestines of the sole," the Eev. Mr. 
Houfthton saya, "are often quite black from the mud they swallow; 
and if the stomach and intestines be opened and the contents 

r -examined in a shallow vessel of water, the partides of sand and 

I dirt at once reveal themselves." 

Of the abundance of the New Zealand sole, or its scarcity, we 
I -cannot even speak with any certainty until more is known of its 
1 habits, if it resembles the sole of the North Sea, which, we are 
I -told, generally resort for a long snooze in November to a deep 
I .depression known as the Silver Pits, lying close beside the Dogger 
I 'Bank. "These Silver Pits," a late writer says, "are so called 
I "because, when they were first discovered about the year 1843, 
1 "they formed a sort of hig bonanza for the lucky fishermen who 
K originally resorted to them. There the aolea lay huddled together 

■ "for the sake of warmth, like herrings in a barrel, thousands and 

■ "thousands of them, one on top of the other, a solid nmss of hving 
W and sleeping sole-hood, only waiting for the adventurous fiehemian 
I -to pull them up and take them to market. Ho dropped his line 
I into the Silver Pita — the water there is too deep lor dredging — 
L and hauled up the helpless drowsy creatures hterally by the 
I'thfaisand, till he had half exhausted the accumulated progeny of 
r ages." A similar discovery was made in 1848, " on a small tract 
I ot coarse Lottom near Flamborough Head, where the soles retired 
■"to hibernate." These details are given to show how exhaustive 
Y research must be before the abundance or scarcity of any particular 
l-fiih inhabiting our waters can be determined. 

BnUiL f Psewdorhomlui seaphus). 
Length equal to four and thi'ee-fourtha the length of the 
Jiead, or two and three-fourths the height of the body ; lower jaw 
jpromineat ; teeth rather large, conical, pointed, the lateral on 




the upper jaw the shortest; interorbital ridge very narroir, naked; 
left or lower eye rather in advance of the upper; dorsal commeneeB 
before the eye ; acalea ctenoid, those on the cheeks smaller; curve- 
of the ItiteraJ line flat above ; the greatest depth between the anal 
fin and the lateral line is rather less than the length of the head. 

Colouration uniform — brownish above, white below. 

Of this fish, Dr. Hector writes: " It has been termed brill on 
account of its being the only one of our flat fish with the eyes on 
the left side of the head ; but it is small in size, and so full o£ 
bones, that it cannot bo eaten with any comfort." It was found. 
by the Doctor in Preservation Inlet. 



TtraaoT fAmmotretig GuntlieriJ. 

Length equal to five times that of the head, or not quite twice 
the height of the body ; snout produced into a flap overhanging- 
the lower jaw, about twice as long as the eye, which is one-sixth 
of the length of the head ; lower lip with a fringe of soft ra3-8 ; 
mouth small ; interorbital space scaly, about one-half the vertical 
diameter of the eye ; lower eye in advance ; right ventral com- 
mencing on the chin; anterior rays of dorsal and right ventral 
almost free ; longest rays of dorsal go about two and a-half times 
into the length of the head ; caudal rounded, about as long as the 
head. Eight side olivaceous with black spots, the spots more or 
less arranged in longitudal rows ; flns and flap on snout tinged 
with red ; left side yelloirish- white. This is a description of the 
fish caught in WeUington Harbour in 1872, which was aonie 16 
inches in length, " with plentj- of fish on it." 

Writing last year. Dr. Hector aaj-s this is the only deep-sea 
species of flat-fish known to us, and though unlike the turbot, i& 
a most delicious fish. It will rarely be seen in the markets until 
deep-sea fisheries are established. Mr. Masefield says they btq 
occasionally found at Kaipara. They are sometimes seen in tho 
Auckland market. 



As our turbot belongs to the same family as the turbot 
proper, of which there 'are varieties, both in form and colour, 
and considering how high an estimation the turbot has acquired, 
we can only hope that the New Zealand variety may become o» 
famous as that of the other hemisphere. As cousins among Ssh, 
as well as cousins among men and women, manifest similarity of 
habits, a few details concerning the turbot proper may not be out; 
of place. 
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There are double turbots as well as aingle ones, and one taken 
at Montrose weighed 1 lib., where, Mr. Johnson says ; " We see 
sometimes in the course of the year two or three of them, aad 
then for j-eara won't see any." Couch gives an instance of a. 
turbot being oolom-ed on both sides. It is fond of sandy bays 
and muddy bottoma, frequently changing its residence and 
migrating into deep water, after the manner of soles, in cold 
weather. It is called and known as a deep-sea fish. It is extremely 
tenacious of life after capture. Houghton saj-s it swims often ini 
companies, but cannot properly be called a school-fiah, like the- 
plaioe ; is a great wanderer, and in warm, calm weather it often 
comeB near the surface, and seems to eajoy the sun. It was formerly 
preserved by the Romans in salt-water ponds, so as to be 
readily avaflable for market. Mr. Day writes: "The turbot 
apparently augment more rapidly in an aquarium, when supplied 
with suitable nourishment, than they do in the open sea. Thus, 
in the Southport aquarium, some, about Sin. across, increased in. 
two and a-half years to lOlb. in weight ; and after two years more 
they farther augmented to 201b., or a yearly average, in amount, 
of 4Jlb. a fiah." In ancient times the largest hsh were considered 
the best, and its culture was considered of so much importance 
that the Emperor Domitian, we are told, convened the Senate to- 
determioe in what manner a mighty turbot should be cooked. By 
Act I., e. 28, of George I., a turbot under 16in, long; briU, under 
14; codling, 12; whiting, 6; bass and mullet, 12; sole, 8; plaice 
or dab, 6 ; and flounder, Tin, long, were forbidden to be sold. 



It is generally taken by trammel and beam trawl nets ; but 
when the fish retire to deep water, or rough ground, long lines or- 
boulters are employed ; and off the Dutch Coast, in warm weather. 
Day saya "they are often taken in shallow water." In County 
Down, fishermen employ a spear 32ft. or 33ft. long, armed at its 
extremity with an iron barb ; the fishermen even drive it down 
Upon them when beyond their reach." Spears of the same kind 
are also used by the fishermen at Newcastle. Turbot weighing 
20lb. and 30lb. are so taken. Thompson writes ; " Aa baits, frean 
herringa, sand smelts, pUchards, slices of other kinds of fish, and 
lampems, are used for turbot ; the latter are preferred by the 
Dutch, who excel in turbot fishing. The bait should be very- 
fresh, as the turbot is somewhat fastidioua, and will refuse any 
bait if it be tainted. Bright, silvery bait, sufiiciently tough to stand 
the usual effect of line secured to the hook, is the best. As a 
rule, untainted bait is always preferred by fishermen. They are- 
Bometimes caught in quantities when found in companiea. Thus, 
Buckland tells us that in June, 1870, a large number — 1500 — 
had been taken on the fishing ground, about 40 miles fromi 
Heligoland, by one vessel. 



The turbot is one of the most prolific fish known. In a speci- 
men whicli weighed 2315., Buckhiud found the roe to wei^h 51b, 
■9oz.,and computed the ova to he upwards of fourteen miliionfl. 
It ia eaid to spawTi near the surface of tho water. It attains a 
great size. Thompson, in his Natural Ilittory oflrelattd, mentions 
one caught off County Down, 44JIb, ; Couch records one, near 
Plymouth, 150 years ago, which weighed 70lb. ; and one is said 
to have been caught at Whitby, in 1 B32, of 190lb., and measuring 
«ft. across. "This," says Bucklaad, " I do not believe." The 
weight of Domitian's fish is not recorded. 

In. ibe Traniactions of the Ifeie Zealand r7istitutf,v6Lvin., -p. 21fi, 
Captain IIuttoE writes thus of the AmmotrHu rostratiu: "Afish 
not uncommon in the Dunedin market, where it goes by the name 
of "lemon sole," agrees so well with Dr. Giinther's description 
of .A. rostratuK, from Tasmania, that I have no hesitation in 
considering it that species. The chief difference is that in the 
New Zealand fish the height is rather more than half the length. 
In Macleay's catalogue it is mentioned as "having the upper 
part of the snout produced into a flap ovorhanging the lower jaw. 
Colour uniform— brovrnish olive." Mr. Johnston says it is called 
" the sole " of the fishermen of Tasmania, and found in con- 
siderable abundance all the year round. In tbo classified catalogue 
of Tasmanian fishes it is mentioned as " taken in graball ; does 
not take bait." 



As the " boulter " has been referred to above, this may 
be an appropriate place for the insertion of its description, 
premising that it is much used for the capture of cod and 
other fishes on the Newfoundland banks, and in the North Sea 
fisheries of Norway. It is variously called "boulter," "bulter," 
or "bultow." In Simmond's Commm-cial Productn uf th» Sea, 
the bultow, aa used by the French fishermen at Newfound- 
land, is described as a "long line with books fastened along its 
whole length, at regular distances, by shorter and smaller cords, 
called 'snoods,' which are 6ft. long, and are placed on the long 
line 12ft. apart, to prevent the hooks becoming entangled. Near 
the hooks tJiese shorter lines or ' snooda ' are formed of separate 
threads, loosely fastened together, to guard against the teeth of 
the fish. Suoys, buoy-ropes, and anchors or grapnells, are fixed 
to each end of the line, and the lines are always laid, or, as it ia 
termed, 'shot,' across the tide; for if the tide runs upon tho 
end of the line the hooks will become entangled, and the fishing 
will be wholly lost. For the deep-sea fisheries the ' bultow ' ia 
of great length. The French fishing vessels, after anchoring on 
the bunk in about 45 fathoms of water, run out about 
100 fathoms of cable, and prepare to catch cod with two lines, 
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flaoh 3,000 fathoms in length. The snoods are arranged as previ- 
oubIj- described, and the hooks being baited the lines are neatly 
coiled in half-bushel baskets, clear for runniag out. The baskets- 
are placed in two strong-built lug-aail boats, and at three o'clock 
in the afternoon both make sail together, at right angles from the 
vessel, on opposite sides. When the lines are run out straight 
they are sunk to within 2ft. of the bottom. At daybreak next 
morning the boats proceed to trip the sinkers at the extremities, 
of the hnes, and while the crew of each boat are hauling in line, 
and unhooking fish, the men on board heave in the other end of 
the lines with a winch. In this way 400 of the larger bank cod 
are commonly taken in a night. The hsh are cleaned and salted 
OQ board, and stowed in the hold in bulk ; the livers, to be boiled 
for oil, are put in large casks, secured on deck," 

Mr. Wilson suggests that flat-fish, of various kinds, should be 
cured and put up in tins from lib. to Slbs. in a tin like kippered 
herrings. He has tried them, and find they both can and sell well. 

There are at least four other kinds of flat-fish in our waters 
—Eiioml/o»olea leporina, Rkomhosolea tapirina, BrachypUura Navis 
Zealattdiw, and the I'lmulorhomhts ioope, the latter of which was 
dredged by H.M.B. Challenger, in 400 fathoms, off Capo Farewell ; 
but Kttle, or comparatively nothing, is known of their habits or 
hahitats. 

Tn the paper on the Tasmanian fishes, written by Mr. 
Johnston, and published with the report of the Hoyal Commiasion 
on the Pisheries of Tasmania, when dealing with the decreased 
size of the flat-fishes brought to market in later years, he says : 
" It would seem to be impossible to regulate the mesh of the 
seine so as to allow the escape of the young fry or flounders and 
other impoitfint food fishes, and large numbers are destroyed 
eiflier through wanton carelessness in not immediately returning 
nnder-siKed nsh to the water, or beoausethey are actually destroyed 
by the drawing of the seine net. As the use of the seine need- 
lessly destroys youug fish far out of proportion, its use should be 
confined to particular localities," 

But little is known as to the habits of our New Zealand 
flat-fish, and the Australian evidence on the subject is meagre 
in the extreme. 



FEOST FISH fZepidopmcaudatm). 

Length ten times that of the head, or fourteen and a-ha]f 
I times the height of the body; length of the head three and three- 
L f^aarters the diameter of the eye ; snout more than half the length 
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of the head; lower jaw longer; the upperjaws with a rowa 
twenty-throe lancet-shaped teeth on each, side, those in front mucl 
smaller ; near the front two pairs of long fangs, the hinder onei 
longer, and the lejFt rather in advance ; lower jaws with a pai 
of email fangs in front, and a series of about eighteen smaller teeU 
on each side, the hinder ones the largest; operculnm aagnlai 
above, rounded below, the posterior margin fringed; the masillai] 
■does not extend quite to the vertical from the anterior margin 
of the eye; caudal deeply forked; a short thick barbel at 1' 
iSymphysis of the lower jaw. 

Blnish silvery, rather darker above. 

The frost-fish, or hiku of the Maoris, is esteemed the moat 
deUciouB fish in New Zealand. It is most commonly found cast u;^ 
after cold frosty nights on sandy beaches that are exposed to th« 
long roll of ocean swell, and is not in this country obtained by any 
kind of fishing. Avery similar fish occurs, however, on the soutli/ 
coast of England, and, according to Tarrel, is occasionally founf 
entangled in nets. The usual length of this fish is about 4ft., 
but from its compressed form it weighs only about 4B)3. TliB 
frost-fish is more frequently brought to market in Dunedin than 
elsewhere in this Colony, and sometimes fetches 2s. 6d. per lb., hnj 
during the whiter months a considerable number are picked np oa 
the beach between the Otaki and Manawatu, and brought t* 
Wellington by the coach-drivers. On a still, froslj morning in 
Breaksea Sound, on the west coast of Otago. I once saw what w^ 
thought to be a frost-fish skimming the sea in a tortuous course 
with its back fin rippling the water, and evidently feeding on 8om» 
prey that it obtained near the surface; but nothing is definitely 
known of the habits of this singular fish, or why it should be cast 
up on the land, the probability being that on the calm nightai 
when the sea is smooth it pursues its prey too dose to the shore, 
and is left by the long sweU during ebb tide. Thus writer 
Dr. Hector. 

This opinion of Dr. Hector's, of the frost-fish purauingite way 
to land in search of prey, is controverted by Mr. C. H. Eobsoi^ 
who gives some interesting details of its habits. He writes : " It 
is true that the frost-fish usually comes on shore during the cold 
moonlight nights of winter, but it also frequently lands in Clifford 
Bay, near Cape Campbell, during the daylight, always when it is 
calm, or with a southerly wind and smooth water. It has been. 
my good fortune to witness several such landings, and, though 
unable to determine the reason of them, I can state positively that 
the fish is not cast up by the sea, but that it deliberately forces, 
itself on shore, selecting a shallow sandy beach for that purpose.t 
My first thought was that it came to rid itself of some external, 
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irasite by Boouring on the sand ; but a careful eiammation at 

me flab tbrown out of the water by band before tbey could touch 

e sand sbowed. me tbis was not the case. 

■'Having discarded the idea that the flab cams to rub off 
sites, I nest thought that it might be blind, and not know 
Jlroere it waa going, but I soon found out that it could see as well 
8B myself. On two occasions I stood between a frost-fisb and the 
beach, and, as he came on, turned him with a long stick head to 
«6a, making' him swim out, but, in a minute or two, he turned 
again for the shore, going up high and dry as fast as possible. 
So, as be seemed to have set his mind upon landing, I gave up 
the attempt to influence bia decision, and took him home for 
breakfast. All the frost-flsh which come on shore here are in fine 
■condition ; they seem to be in perfect health, and their landings 
amiear to be deliberate acts of self-immolation. Their food I 
believe to be the young of the Clvfsa gaga (the pilchard), or 
Ch^M eprattu» (the sprat), but I have only found one specimen 

lib food in its gullet sufficiently perfect for identification." 

Mr. Thompson, writing in 1877 from Dunedin, says : " Frost- 
have been scarce until the middle ol July, when, during some 
r frosty weather, with a young moon, they were for a few days 
quite plentiful, some of the shops having from three or four up 
to twenty. Nearly seventy were caught in one day at or near 
Pnrakanui. They were brought to market on eleven days. 
Settlers along the seaboard to the north have found them pretty 
frequently." 

"And again the year following," he writes, " a few frost-fish 
were caught — I should rather say picked up, for the fish is never 
caught, in the ordinary sense of the word — in August, and again in 
AprO, but towards me end of June and nearly all July large 
numbers of this fish were caught in town, one dealer passing no 
fewer than 109 through his hands in a fortnight, mostly brought 
from the vicinity of Purakanui. On all the beaches to the west of 
the Heads and away to the north, particularly about Moeraki, 
lai^ numbers were got. Nothing is yet definitely known as to why 
this fish comes ashore in the peculiar way it does. But I may here 
give you the latest theory, as it appeared in one of the papers here 
a week or two ago. The writer said ; ' The stranding of these fish 
is accounted for from the fact that, not being well supplied with fins, 
they swim with an undulating motion, like that of the leech, the 
head being elevated. In cold weather they foUow their prey into 
shallow water, and, when the tail touches the ground, they become 
helpless, and are washed ashore.' The writer was very easily 
crammed. It is a noticeable fact that all the fish are about the 
Mme size — 4Jft. to 5ft. in length. They were in the market 
twenty-eight days, being the longest yet known." 
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^H Dr. Lendenfeld advanced a nen- theory in 18S3, a digest of 

^H which appears in the Journal of Sdenee for May, 1884, in Uris^ 

^^M manner : '' This 6sh is ribbon-like and trapeziform, deepest close 

^^M behind the head, and gradually tapering away, and of silver^' 

^^m colour throughout. The large eyes stamp it as a deep-sea form. 

^f The spectmenfi thrown on the beach attain a length of 120 to ISO 

cm. (roughly, 3ft. 4in. to 4Et. 4in. ) ; they are never found sm^^. 

With the intention of finding out the reason why these fish are 

thrown on the shores in great numbers, and only at a particular 

season of the year, 1 examined several specimens. I found males- 

Iand females, in part with fully developed sexual elements, and in 
part without mature ova or gpermatozoa. In all likelihood, in 
these latter cases, the aesual elements had been parted only a few 
hours previously. It would seem to follow from this that the time 
At which the deposition of the roe and milt takes place corresponda 
with the time of year at which the fish are cast up on the shores. 
A second and more important conclusion arrived at in this investi- 
gation was, however, that in every case the swimming bladd^* 
was burst, and a great internal hemorrhage was apparent. I 
have no doubt that at the time of deposition of the ova, the males 
and females seek protection places at the bottom of the sea, and 
that at this particular period fishes which live on the coast may 
often swim up the (ascending) sea-bed, and arrive in depths of 
water where such a low pressure prevails that the muscular 
apparatus of the swimming bladder is no longer able to compress- 
the air in it so strongly, and the apeeilic gravity of the whole fish 
becomes equal to that of the sea water. Weakened by the act of 
deposition of the sexual materials, the fish is no longer able to 
get back by swimming to a suitable depth. The higher it ascends 
the more difiieult it becomes to return to the deep water, and soon, 
this becomes quite impossible. Always ascending higher, the fish, 
powerless and paralysed by the pain of the distension of the- 

I swimming bladder, reaches a region where the bladder bursts. 
The fish dies from the internal hemorrhage. A portion of the air 
remains behind in the body and keeps it afioat, where it remains, 
if not snatched away by an albatross or shark, until it is throwa 
up on the beach." 
In answer to the German doctor, Mr. Arthur replies in the- 
July number of the same serial, alleging, first, as to the theory: 
" The discomfort to which the fish would be subjected at the first 
portion of its ascent from assumed great depths towards shallow 
water, wotdd instinctively cause it to return to those depths long 
before it had lost all control over its air-bladder; or, supposing 
the bladder to be distended to the bursting point, then the fish 
■would float belly uppermost before it got stranded, which is nut 
'*" "'"" — of coming aehore." 





OAK FISH. 33 

From inquiriea the writer instituted among the fishermen 
mito live at Puralmnui, he elicited the following details ; " These 
fish not only cime on ehore during frosle, but they are cast ashore 
during heavy tides, ^hen there is no frost; also on the termina- 
tion uf frost, when the thaw ecinmiences. They have also come, 
or been washed on to the rocka, during the summer, at Puraka- 
nui, as in December. When seen to come first on the beach they 
try to bite their tails. A frost-fish was netted on the Groper Eeef 
in February, 1882, and several others have been so netted during 
the Guniiner seasons, but the precise dates were not noted. The 
fish from the Groper E«ef was found in the not when it was drawn 
ashore, but the net had been east in 3 or 4 fathoms of water. 
No information was in possession of these fishermen as to 
the time or locality of spawning, and they had never seen roe in 
any fish; neither could they tell the ordinary depth of water 
frequented by frost-fish. But as to the young, they had seen 
several, tanging from 3in. to 15in. in length; while the adult fish 

^^eeds greatly on sprats, which it follows close in shore, even 

^Btanong the surf." 

H^ "There seem, however, to the writer, to be reasons enough for 

^^wlieving that this fish is always on the coast, or following in the 

wake of the shoals of sprats which come south in the end of 

Biimmer, and return by the beginning of winter. Neither does 

its large eye necessarily determine it as a deep-sea form, ae very 

lall eyes, or even none at all, are quite as distinotive features of 

h forma." 

Dr. Lendenfeld replies to Mr. Arthur on the eyes of deep sea 
in the proceedings of the Linnean Society of New South 
, 1884. 

The frost-fish is frequently found on thoheachesintheBay of 
Jenty; occasionally stranded on the sandy beaches between the 
"ftikato and the Manukau, and between the latter place and the 
Eaipara. 



GAR FISH (Rmiramphm intermedimj. 

jength three times that of the head, or five and three-fiftha 
the projecticE of the lower jaw beyond the upper: upper jaw 
rather longer tlian broad; base of the ventral fin situated half- 
way between the base of the caudal and that of the pectoral; 
>rftl short ; caudal eraarginate. 

blue ; sides with a sUvery band ; pectorals 
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Thic name is applied botli to the skipper {Stomhreiax fortttri) 
aad to tli« ihi or half -beak, which are ^lied fishes repreeentiiig 
tlw*» of the same names in the British seas, llie Te^vesentatiTee 
of dw former genus, however, though common in En^nnd, appear 
to b« rsre in these eeas, tchlle the half-beiLk. which itt of rare 
oeeuTCDce in the British seas, is common all round New Zealand, 
Bad is the ordinary gar-fish that is so highly appreciated, 
espedally in Auckland and Dunedin. Their length is about 12in. 
Angltng for gar-fish in Auckland Harbour, where it is known 
aa the piper, was thus graphically described by the writer 
fA a letter which appeared in a number of the Field: "I have 
caught him in quantities in the harbour of Suez, at Aden, in New 
ZedUnd, and I have epeared him by torchlight inside the coral 
reefa in the Society Islands, and ererj-where I have found bir" a 
most excellent and delicate fish ; indeed, once at Sue2 I remember 
the ayahs almost fighting for them as I drew them in, recognizing 
their excellence, and evidently used to them in India. In many 
parts of New Zealand they swarm in the estuaries at certain seasoiu 
ot the year, and may be caught three and four at a time with a 
li^t, stifflsh rod and fine tackle. I look on the piper as tht float 
fish of New Zealand, for, though you may have plenty of fun 
with others here and there, he is the only one who really requirea 
a float to keep his bait ia proper position. His bait, to begin 
with, is a tiny bit of beef or mutton, wherewith you catch, most 
probably, a so-called ' herring,' which is not a herring at all, 
but which serves your purpose. Scaling bim and cutting a wea 
triangular bit out of his side, and hooking it so as to make it 
play nicely, you fish till you catch a piper, and then you cut little 
triangidar bits out of Am side to entrap his brethren. The pipen 
are 'jest awfu' cannibals,' and you will be often informed on 
the Auckland Wharf that ' pipers is deeth on piper.' " 

The piper, it may bo added, is not so abundant in Auckland 
a« when the above description was written, when in winter they 
were found there in shoals. 

In Dunedin they are most plentiful during the months of 
October and November, according to Mr. Thompson's records; and 
in some years are remarkably abundant, large shoals being in the 
lower harbour for several daya together, when they are caught in 
nets. Ho highly are they thought of in New South Wales that, 
Mr. Bamsay says, "No breakfast table should be furnished without 
them. "When cooked the flesh is as white as snow, and of the most 
delicious flavour." During the latter end of February, 1 880, the 
shoals in Sydney Harbour were so large that several boat loads 
were taken in one haul of the seine, and the fish on the spot could 
be purchased for aispenee a bushel. They are found chiefly, 
Captain Fairchild writes, about Cook Strait. 





I 



In TftBmanift the following weighty utterance has been made ; 
''"Abundant during the aumnier months, and caught largely in 
&eine-neta in our estuaries. They are valuable market-fish, 
although it is to be regretted that their mode of capture by the 
Heine-net appears to commit great havoc among the young of other 
valuable food fishes." It may be added that the meah of the 
aeine-net used for the capture of the gar-fisb in Tasmania usually 
measures only a q^uarter of an inch from knot to knot. They are 
caught at any time between April and October. 



GRANITE TEOUT f Ilaplodact'ilM meandratinj. 



Length equal to four and one-third that of head, and to three 
tunes the height ; body nearly round, thick in front ; stout 
truncate, tumid interorbital apace, convex ; gape straight, almost 
interior, its length being loss than the interorbital distance; month 
has tumid reflesible lips ; both jaws armed with several closely- 
set rows of small tricuspid lancet teeth; patch of setaceous teeth 
on palnte and ou pharynx ; tongue very short and smooth ; four 
nostrils, anterior pair with tubular processes ; prteoperculum 
entire ; operculum with a shallow notch ; no pores above the 

Both dorsals set on a fleshy base ; the first two spines of the 
dorsal are short, being leas than the diameter of the eye ; fifth 
spine is longest, and two and a-half times in the height ; fifth ray 
of soft dorsal the longest, and equal to spimius ; length of soft 
dorsal is nine-thirteenths of an inch. 

Anal with fourth ray longest, the base being short hy one- 
third of first dorsal, with one spinoua and one simple ray ; caudal 
straight, the rays being equal to half the base of the first dorsal ; 
pectoral with sis or seven simple and partly fi-ee rays, the middle 
ray being the longest ; ventral with one thick simple ray and five 
divided rays, the third being longest. 

Scales small, oblong cycloid. 

Colour uniform, but darker above and about the head ; rich 
olive-brown in vermiform marblinga, on a yeUowish-gray ground. 

Stomach elongated cylindrical, with thick rugose walls, and 
half the length of the abdominal cavity, liver forma a collar- 
shaped mass round the superior end; throe short pyloric caeca ; 
inteetinea membraneous, and five times the length of the 
ftbdomiaal cavity ; urinary organ very large and exceeding the liver 
in bulk. Stomach and inteatinea full of corallines and sea-weed. 



Largest speoiuien, 22in. total length. 




The foregoing descHptiyu 1))" Dr. Hector is from several 
caTJght in a trammel-net by Hie Extelleacy tte Eight Hon. Sir 
Jamee Ferguesoii, Bart., Pickeregill HarLour, Dusty Bay, 

It is called by the Natives Icehei. 

Dr. Hector, in the Tratuaetion* of the Nnc Zealand lattiiuta 
(vol. 7.), says " That he has found it on all ports of the coast, and- 
gpecially abounding round the headlands from the Kadnappers to 
East Cape. It is caught in large numbers by the Natives in the 
deep runlets excavated by the sea in the chali marl strata, which 
form the coast-line, and for this ptirpoae they use a peculiar net 
called the koto. This is a large aeoop made with a bag-net 
BUBpeoded between two poles. With the rising tide this net is 
placed so as to block up one of the narrow runlets, and the fish 
are chased into the net from their hiding places among the kelp. 
Its fleah is coarse, with a rank flavour." Mr. Thompson (Sffei's with. 
Dr. Hector, and says ; " Though not a trout at all it is yet a 
very good fish, hut only occasionally brought to (the Dunedin) 
market." In another place he describes it as being sent up from 
Port Molj-neux, having been caught near the Nuggets, The 
largest specimen described by Dr. Hector was 22in. 



GEOPEE {eee Haptjku). 



GHENAED {Trigla kumu). 

Length equals four times that of the head ; interorbitnl space- 
concave, iesB than diameter of the eye ; snout elongate, with, ita 
upper profile straight; prEeorbital produced beyond the snout, 
denticulated anteriorly ; operculum with two short flat spines, and 
a short, flat humeral spine ; Bcales very small, those of the lateral 
line not armed ; along the base of the dorsal on each side a row of 
epined scales; pectorals reach to the vertical from the tenth doiaal 
ray, ventrals much shorter. 

Above, olive, largely mottled with reddish ; below, reddish 
white ; vertical fins, ventrals, and pectoral filaments pale reddish ; 
caudal bright red ; outside of pectorals blackish green, with rays 
reddish, inside olive green, with the upper edge and tip light blue, 
and with the upper ray and lower edge near the root reddish; an 
irregulnrly sbnped, but sharply defined, black blotch near the- 
lower margin, and several light blue spots on its margin. 



Tlie red gurnard, or tumultumu, is Tery abundant during the 
Qiner months in the harbours of the North, and full nets are 
metimes drnwa in Wellington with no other fish in them. The 
lull-grown fieh weighs about 4lb., but all sizes are used as food, 
toe Bmaller ones being preferred. The flesh is firm and white, 
fcnt rather dry. The grunting noise which this beautifully- 
Boloured fish maltea when caught is a great source of amusement 
amateur flshernieu. It is rarely seen in the Dunedin market. 
Chough found !ill around the North Island, they are not as 
Ulentiful in many jilaces aa at Wellington, They can be caught 
irith hook and line if fished for, and are found in some 1 5 fathoms 
They may be called a deep-water fish. In early times, 
_oeording to Maori legend, fish were all of one shape and colour, 
antil a man, after many proTocations, left his wife and child to 
irovide for themselves. The wife went to Tangaroa, the god of 
h, and desired him to punish her husband, Tangaroa collected 
I forces and made an attack on the settlement where the 
laway husband was residing, and, by the aid of the fish, gained 
j great viotory. To reward them for their heroism, he granted 
bem any request they might make ; and the gurnard, taking 
iflTontage of the offer, wished to be red, and to be able to groan 
ike a dying man ; hence his colour, and the " grunting noise " to 
ffhich Dr. Hector draws attention. In flavour it is similar to 
shnappei'when fresh in tins, and "will put up well in small casks." 
The best way to cook the red gurnard is to stuff with force- 
iieat, and bake in a quick oven, in a pie-dish, covered with a few 
B of fat bacon, "If I be not a Moused gurnet, I'm ashamed 
ay man," quoth Sir John Palstaff, which shows, a clerical 
liter says, that one way of cooking these fish in Elizabethan 
as to fry, and then souse them in vinegar or some acid 
I mode recommended at a far earlier period in Athens: 
:' Score the flah across the back, fry in oil, with a seasoning of 
sit, chopped rue, grated cheese, and serve soused in vinegar." 
L similar mode of cooking gurnard still obtains in France and 
'aly. Mr. Thompson gives the gurnard an indifferent character. 
_e terms it ''A pretty fish with long fins hke wiugs, but is seldom 
laten, though of good quality-, but very bony." 



HADDOCK {Gadm Juiiralu). 
Iiejigth equal to four and one-third times that of the head, or 
ren and a half times the height of the body ; length of the head 
'o and four-fifths that of the snout ; diameter of the eye not much 
are than half the length of the snout ; lower jaw longer ; no 
ttbel ; strong teeth in both jaws, the outer series being shorter 
id fixed, the inner longer and capable of being f&lded back 



X)Ett I 



r 

^V bones 
■ than I 



I 



Btrong teeth in a double seriee on the Tomer, none on the palatime 
bones ; upper profile of head straight, snout conical; head higher 
liian broad ; maxillary extending to beyond the middle of the 
eye ; scales very small ; vent rather nearer to the enout than to 
the end of the tail, below the commencement of the second dorsal ; 
a space between the firet and second dorsal, the second and third 
eub-continuous; a short space between the anals. 

Aboye, purplish ; sides and belly, silyery ; inside of the month 
white. 

Thrown up on the coast by heavy storms. 

It is said sometimes to attain a length of 4ft. 

Captain Hutton subsequently wrote; "In a letter to Dr. 
Hector, Dr. GUntber snys that this fish should be referred to the 
genus Merluccian, and that it is probably identical with M. Gayi 
from Chile ; an opinion with which I quite agree." 

Dr. Hector writes : " The fish to which the familiar name of 
haddock has been applied {Gadus Auttralis) is a new species 
described by Captain Hutton (os above) from a few specimens 
that were cast up on the shore of Cook Strait after a hea^■y south- 
east gale. It would be a moat valuable addition to our market if 
its ordinary habits were ascertained. He also found a specimen in 
Bruce Bay. in Westland." In 1878, Mr. Thompson wrote in his 
paper of that year on "The Dunedin Fish Supply:" "The 
haddock is caught occasionally, but there are seldom more than 
two or three got at a time." 

Captain Fairchild says they are only caught in the South 
Island. 

Haddock, it must be remembered, are caught by the trawl 
chiefly, tbough fish taken with the line are supposed to be prefer- 
able. The long lines used for haddock fishing ofE Norfiuk are 
above 370 fathoms, as Ihe fish are generally found near the 
bottom. If the New Zealand haddock is a deep-sea fish, its 
ecerdty is at once accounted for. The Billingsgate coatermongers 
cure the haddock in large quantities in the neighbourhood of 
Camberwell and Kennington. The haddocks are brought into am 
enclosure, and boys and girls cut off the heads and tails, split 
them open, clean them, and- plnngo them into the pickling tuba, 
where they soak for three hours, and then the " skewering up " 
process begins, and through each fish a peeled rod is passed until 
the rod is full ; they are then laid on ledges in rows, and a fire is 
kindled underneath, which is kept smouldering by the ;judiciom 
ajiplicatioE of sawdust. The "curing-house" is now dosed up, 
and when the fish are sufficiently turned of a yellow colour, they 
are considered to bo ready, and sis to eight hours is 6uffl,cient 
time for a skilled curer to split, salt, and smoke a load of 




iddocks fit for sale. Those from Finnan, near Aberdeen, have 
itaiaed a great reputation. All at first were smoked over a. 
peat-reek, but the demand becomingvery great theywere cured in 
special buildings erected for the purpose, and smoked in large 
numbers over burning fir branches or burning gawdust. The 
haddock in legend divides the honour with the Dory of being a 
desoeudant oi the fish from the mouth of which St. Peter drew 
the tribute money. It ia sufficient on this head to say that neither 
the haddock nor Dory are found ia the waters of the Lake of 
Gennesaret. Yarrell mentions a haddock, caught in Dublin Bay, 
16lb. ; and Couch records the capture of another, 251b., 60 we 
can well imagine haddock in our waters 4ft. in length. About 
45,000,000 haddocks are annually caught oa the New England 



HAKE {see Fiat Fisn). 
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HAKU iSeriola Lahndn). 

Length, about four times that of the head, or four and a-half 

.es the height of the body; snout long; from two to two and 

JiaJf timea the diameter of the eye; ventrala moderate, the 

distance between their base and that of the anal being from two and 

a-half to two and three-quarters their length ; maxillary reaches 

rather beyond the anterior margin of the eye. 

Above steel blue, below white. 

The haku of the Natives is the king-fish of WeUingtou and 

yellow-tail of Australia. In the months of January and Feb- 
each year large shoals of this fish visit Cook Strait, and 
occasionally enter Wellington Harbour. They are generally of two 
distinct sizes, the smaller about 6lb. weight and 20in. long, and the 
larger about 4ft. in length and weighing about 401b. The flesh is 
very rich and well flavoured, but, like all fishes of this class, must 
be eaten quite fresh. These fish are often caught in moki nets, to 
which they do great damage. They also drive on to exposed 
beaches, several of them being generally cast up together. The 
Natives value them very highly, and eagerly search the coast for 
them at the proper season, and have been known to carry choice 
specimens far into the interior as gifts to their friends. This 
epecies has a wide range, being found on the high seas of the 
Atlantic. In New Zealand it is not mentioned as having been 
seen farther south than Cook Strait, but in all probability it must 
oooor along the whole of the west side of the island. In its habits 
jt is migratory and gregarious, like the tunny. 



In the Auckland district they are not as plentiful as kahawu 
T BChnapper, but they are to be caught outaide if fished for, and are 
occaeionally to be seen in Mr. WilliamB's (the fishmonger^ shop. 
In 1877 Mr. Thompson wrote : " The king-fish ia only occasionally 
a visitor to our shores. A few are caught every siiinmer;" but in 
the year following, he added, " No feing-fish visited the coast this 
year;" and, in the table recording his three years' observation, the 
haku is absent altogether. They were in the Dunedin market 
but one day in three years. 

" There are very few well-practiBod fiahormon who are desirouB 
o catch more than half-a-dozen large king-fishes in aucoeasion. 
They do a fair day's work when that is accomplished. 

"If you are fishing in the harbour, and the king-fishes are 
about, procure if possible a live yellow-tail or mackerel; pass your 
hook through one of those alive above the tail, so that it will aot 
be disabled too much ; put out your line that it may be able to 
swim away, and when aU other bait has failed the king-fish is 
almost certain to secure this. When the king-fish are in good 
condition and praperly freMh, the belly part cured and smoked ia 
far superior to any of the imported tiah cured in tbat way ; and 
that portion cured alone, and used immediately, before it gets too 
salt, boiled, and served up with egg sauce, is a choice titoreeau." 
In this manner writes Mr. Hill, as quoted by the Bev. Mr. 
Tenifion-Woods- 



HALF-BEAK {we Gab Fisji). 



H.APUKU {Oligorm gigai). 
The first on tbe list of marketable fishes is the hapuku, or 
whapuku of the Maoris {Medoria gigas of Count Caatebiau), or 
habuka, as the name is generally pronounced by Europeans, who, 
in the south, apply the name groper to the same fish. It is also 
occasionally called the cod-fish, which is altogether erroneous, as it 

nore properly ^the representative of the sea-perch of European 

8. 
This fish has a peculiar interest from its close affinity to the 
famous " Murray coa" ( Oligorut Maquarisnsu), which inhabits the 
rivers in the interior of tha Australian Continent. The hapuku, 
however, never enters fresh water, but is a deep-sea fish, though. 
not generally captured far from the coast. Round exposed rocky 
capes and islands, that rise in 20 to 50 fathoms water, with 
patches of sandy bottom, appear to be the favourite feeding- 
grounds of this fiah during the season, and on nearly every part of 
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I -the New Zealand coast, where such conditions preTttil, the hnpuku 
may be obtained from November to May at the proper time of the 
tide. During the winter season they are seldom caught, aa they 
wobahly leave the coast for deeper water. In the mouth of Jnly 
Dr. Hector, however, caught many of them fur up the Sounds on 
the west coast of Otago, in 50 to 60 fathoms of water, heavy with 
TOe, for the purpose of spawning; for at this season they appear to 
■crowd up to the fresh-water falls by which the rivcra often dis- 
charge into the deep sea in this wonderful region. Hapuku 
fishing ia eseellent sport, the average weight of the fish beiag 
about 4dlb., but occasionally large specimens, reaching to 13Dlb. 
weight, are caught. The head and ahoulder-cut of this iish is 
moat dainty food, and the flesh of the remainder is well adapted 
for pickling, and may become a valuable article of commerce. 
The hapuku in the northern parts of the Colony is of two kinds, 

; but whether there are different apeciea has not been determined, 

Hapuku fishing in the North has been thus described by Mr. 

John Munro : "I had some little experience with the hapuku. 

For the first two years and a-balf after I cam.e to tbe country I 

1 Tvas lying idle, sojourning at Whangarei Heads, waiting to get land 

I -for nayself and passengers, and opening the way for others to 

follow ; and during those 1;wo years and a-half I made nineteen 

voyages, in a small boat I had brought with me from Nova Scotia, 

I to the Hen and Chickens, fishing hapuku for farady use, as well 

raa to kill time, or for pleasure if you like, and seldom, unless 

interrupted by storms, missed making fine hauls of that superior 

■fish ; on one trip, particularly, I tookfifty-two hapultus home, and 

caught one with my own hands that weighed 901b.. and I met 

with persons who had seen larger still. If a person like myself, 

going out wlien fancy led me, without any experience of the tides, 

appetite, or habits of the fish, could catch such large lota in so short 

a time, what would an experienced fisherman catch, who would be 

for months stationed at the place. I made these trips in all 

seasons of the year, and had ample chance of observation ; and 

I can say that, notwithstaniliug my long connection with 

■fisheries in Nova Scotia for a aeries of years, I never saw in that 

J ■country the sea more alive with fish than I have seen around the 

■*Hen and Chickens, where in fine weather were constant shoals of 

l-ish, stretching as far off as the eye could see in every direction, 

I 'And on a calm day myriads of various sorts could be observed 

I .passing and repassing tmder my boat." 

Captain FaJrchild writes r "They can be caught in any 
■quantity at the French Pass, Pelorus and Queen Charlotte 
iSoQuds, about the Bay of Islands, the Hauraki Gulf, and the Bay 
I'd Plenty." 



Mr. PeoreoD eaye of tiie hapuku, on Stewart's Islaiid ; 
" Smoked and salted it ia excellent. It ie of such large size, and 
its flesh, so firm and compact, it can be cut and cooked like beef 
steak." It is found in the Dunedin market some 150 days in the' 
year. It is a good fiah to can, Mr. Wilson says, and ie to he found 
in abundance in the Hauraki Gulf, though not in the Kaipara, 
hut abounding ofE Eaglan. 

As the manner in ■which the cod fish is cured would be Buit- 
able for the curing of hapuku ajjd other large fish in New Zea- 
land, the description of cod curing in Canada, given at the 
Fisheries Exhibition by Mr. Louis T. Joncas, one of the Canadian 
Commissioners, is here reprinted. He writes : 

"A fishing establishment generally constitutes asmaUTJUag© 
by itself. On some of them the visitors can count no less than 
1 20 buildings, in the centre of which, in an elevated position, is th* 
house of the chief of the establiBhment. The stage, which is 
the most important building in a cod-fish curing establishment, 
is placed as near as possible to the beach. Som.e establish- 
ments have four or five stages. They are large wooden. 
buildings, measuring generally 80ft. by 50ft., at one end of 
which IS a wharf called the stage-head, extending far enough 
into the sea for boats loaded with fish to coma alongside of it 
at low tide. The flooring of the wharf, formed of poles of 
fir or spruce, is divided into compartments, into which the fisher- 
men on their arrival with boat loads of fish, toss them one by one 
with an implement colled a pur. 

" At the end of the stage nearest the wharf are the tables on 
which the cod is dressed. In the middle ie a passage with a level 
floor of strong planks, on which the shoremen can wheel with ease 
their barrow loads of salt or fresh fish. On each side are places 
for piles of fish, for salt, and for troughs to wash the fish in, 

"In the Canadian establishments three men are employed itt 
the operation of dressing cod— namely, the cut-throat, the header, 
and the splitter. 

" As soon as the cod ban been landed on the stage, and put on 
the tables, the cut-throat, armed with a two-edged knife, seizes. 
the fish, cuts its throat, and, having opened it down to the navel 
with a single stroke of his knife, passes it to the header. Th& 
header detaches the liver, which he throws into a barrel placed 
near him, and with the same hand tears out the entraOa, after 
which, with his left hand, be cuts off the fish's head. The splitter- 
now seizes the fish, and with a single stroke of his knife he- 
removes the hack bone. 
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" From the back bone of tbefieh is taken that delicioue article 
of food which is ■well iuown as cod-fish sounds. These sounds 
are either salted, asd pucked in barrels, and sold in the local 
markets, or dried and sold to iainglass manuiactnrera. 

" The head of the cod is salted for local consumption ; but I 
regret to say that thousands of tons of entrails, ofl'als, and even, 
cod-roes are yearly thrown into the eea and wasted, whilst they 
could be converted into a good guano ii wo had manufacturers oi 
this artii'le on our coasts. 

" From the hands of the splitter the cod passea into those of 
the Salter, who places it on a pile, spreading it carefully with the 
fiesh np, and with a wooden shovel scatters a layer of salt over 
each row. The Salter's art lies in putting on each fish just salt 
enough to make it keep well, but not enough to bum it. 

"The cod is left piled In this way for four, six. or eight days, 
aecotditig to the quality of the salt. Then the fish is carefully 
washed in large troughs, until all the salt is washed off, when it 
is put in piles again on the stage, in order that the moisture may 
drain off from it. After a day or two, if the weather is favourable, 
the fish are spread out one by one on fiates, in order that by 
exposure to the action of the sun and air they may be deprived of 
all the water they contain, and be reduced to that dry state in 
which they may be preserved for several years even in hot 
elimates. 

" The small fish is put on flakes about 3ft. high, parallel to each 
other, with space of 4ft. between, to enable the men in charge of 
the fish to move round them. 

"The large size fish, containing more water, being thicker, and 
consequently more difficult to dr>-, is placed upon large flakes, 
100ft. square or moie, 10ft. from the gronnd, and as much as 
possible built along the beach, where the heat of the sun ja always 
tempered with a gentle breeze from the sea. 

"The first night Bfter the fish have been put out, they are 
merely turned over fiesh side down ; after that tiiey are gathered 
every night into piles of twenty or thirty each, and every morning" 
Ihey are spread out with the flesh up. 

" When, sometimes about the middle of the day, the sun gets- 
too hot, the flakes that are fixed on a pivot are turned to prevent 
the fish from being burnt, or the fish ia covered with small fir and 
apruce branches. 



" When there ia a large quantity of fish on the flahes, the moa 
who, m each establishment, has the auperintendenee of the 
operations of curing the fish, must be always on the look-out, 
watching the sky, and looking to every part of the horizon to see 
if clouds that threaten rain are gathering. At the least appe4r- 
-asce of rain, or of a shower, orders are given to gather up the fish. 
The scene then is lively. The chief agent, bookkeepers, clerke, 
carfienters, blacksinitha, everybody in the establishment, go to 
■work, and, when they have done, each goes back to his own bum- 
nesB satisfied and free from anxiety, for the cod, when placed in 
piles with its skin up, cannot suffer from the rain, unless the wet 
■weather lasts very lung. 

"When the cod is sufficiently dry, lai^ round piles of it are 
made, containing as much as 100 quintals each, covered with birch 
bark, and pressed with hea?y Btones. By the pressure of theee 
■fltonea it is deprived of the little moisture that remained in it. 
Before it is sent to market it is spread out again on the ground, 
■covered with fine gravel, during the warm hours of one fine day 
■to give it its lasting ' sunning ' or ' parting sun,' 

" In fine weather, and during the dry season, when westerly 
•winds predominate, cod is easily cured, and made of the first qualify. 
It is not so when ea8terl3- winds prevail, and bring upon our ooafit 
miet and rain that last for weeks. Our fishermen are then in the 
;greateBt state of anxiety, and, in spite o£ everj- possible care and 
-precaution, they frequently see the fish, which it has cost them so 
much toil and exposure to danger to snatch from the sea, spoiled 
before their eyes, without its being in their power, by any means 
whatever, to obviate the destructive effect of the dampness, for, 
once the fish has been exposed upon the hakes, it cannot be taken 
in the stores Trntil it is perfectly dry. 

" It is, I think, on the coast of Gaspe, in the province of 
Quebec, where the effects of the mists generated hy the Gulf 
Btream are least felt, that the finest cod in all America is cured. 
This is well kno-wn in the markets of Spain, Italy, and Brazil, 
where it is generally sent. 

"In order to guard against all risks from the weather, attempts 
liave been made to dry cod artificially, but so far it has not 
eucoeeded as well as was expected, and I am of opinion that the 
agency of the sun and air are the best that can be employed for 
ihe drying of cod-fish." 

Sir Ambrose Shea aaya : "The curing of fish requires much 
«are and ijudgraent, the ii'eather being a very important factor in 
the operation. Unbroken sunshine is not desirable, while a long 
continuation of wet produces deterioration of quality ; the best 
'Cure is effected when the weather is variable. It is not more 
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I necessary that tlie fisli should Le espoaed to the sun to dry than it 
I should he piled and left in bulks to he gradually matured. Hence 
I the reason for Tarying weather being desirable. Neiyfoundland 
r aeuda to Brazil. Spain, Portugal, Italy, and the West Indies some 
V 75,000 tons of dried cod-fish annually." 

Salt cod-fish is no longer sent to the best marlteta in bulk, 
[ bnt the skin and bone ate removed, and the fish, in neatly out 
I strips, is packed in boxes or in tinfoil-covered packages. This has- 
L ledl to a large increase of sales. 
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HIWI HIWI (Chironemus FergumoniJ. 

Height of body one-fourth the total length, and five-Bixthsi 
the length of the head ; diameter of the eye equals the orbital 
interspace, and is one-fifth of the head, and one-half the snout, 
which is pointed, with flushy lips ; gape extends to the vertical of 
anterior nostrils, which have a double fringe ; form of body elon- 
gated, with convex profile, the orbital interspace being concave 
ffaansversely ; prfeoperculum rounded entire ; operculum with two 
"blunt spines and sub-opercular flap ; cheeks with small scattered 
scales mibeddcd in the skin, whJcn is minutely punctate. The 
length of the pectoral, which is pointed, exceeds the height of the 
body, the lower rays being stout, and flexible, and free from the 
membrane ; the first and fourteenth are verj- short, the fifth ia- 
longest, and is two-fifths the length of the bead ; spinous and soft 
portions nearly equal. 

Scales cycloid, the largest being half the diameter of the eye, 
those on the sides having a bright yellow epot in the centre of each ; 
teeth strong, vUiform, in broad triangular patches; vomerine teeth 
minute. 

Body marked brown and yellow, like tortoise-shell ; belly 
yellow ; fins yellow, with dark bars. The length of the specimen 
from which the above description was made was 9iin., and the 
height of the body l^m. 

It is highly prized by the Natives as a food fish, who sey it 
is principally caught about the East Cape and Tologa Bay. Plen- 
tiful also in the Bay of Plenty. They describe it as a "rock fiah," 
freckled, with white spots, and often caught in "white" water. 
thiL-k fish, of the length of a man's hand, and resembling the 

■ock-cod. It takes the hook, and is occasionally caught amoug- 

ir with tarakihi. 




HORSB MACSBBEL. 

HOESE MACKEKEL (!>ncA«n« traehwuij. 

Height of the body is about one-fifth, of the total length, 
vhieh ia about four and a-haU timee the length of the head ; the 
BDOut IB longer than the diameter of the eye, which is one quarter 
the height of the body ; lower jaw longer ; the njaiillary reaches 
to, or a little beyond, the Teitical from the anterior margin of the 
eye ; the lateral line becomes straight under about the fifth ray of 
the soft dorsal j pectorals reach beyond the commencement of the 
second dorsal. 

Eeok, shining bluish green, lighter on the sides ; belly, silvery 
white ; a black blotch on the posterior margin of the operculum, 
and a darkish patch on the upper anterior edge of the pectorals ; 
iris, purplish. 

This ia the hauture of the Natives, and the scad of the 
Northern Hemisphere. It has a very wide range, being common 
to the seas of Britain and New Zealand. This fish appears in' 
Wellingifln Harbour about the end of November, and ia one of 
the commonest ofiered for sale throughout the summer. Its form 
is somewhat like the true mackerel, but the line of armed plates 
along each side at once distinguishes it from the more valuable 
and rarer fish. Immense shoals of scads are occasionally driven 
on the beaches round the harbour by their impetuosity when 
following their prey into shallow water, or from their sufEeringi 
caused by an irntatiug isopod eruetaoeaa that infects their gills at 
this season. Their usual length is about 13in., but occasionally 
they are of much larger size, there being probably two distinct 
forms included under this specific name, which in that case should 
only apply to the larger kind. This fish is not mentioned as 
occurring in the southern provinces, hut I noted a few on the "West 
Coast at Martin Bay, and at Dusky Bay. 

They are seldom caught in the Auckland waters ; hut are 
seen at odd times at the end of the Queen Street Wharf. 

The Tasmanian OommisBioners say the horse-mackerel appear 
in their waters, in immense shoals, between January and June, 
and might with proper appliances become the source ol' a very 
valuable industry. Their appearance in very large shoals is an 
indication of the presence of the much prized king-fish. A fisher- 
man stated, in evidence: "When the horse-mackerel are very 
abundant, the king-fish are also abundant. When the main body 
of the mackerel disappear, the main body of the king-fish appear 
to follow them." "The young," Mr. Johnston says, "'areseenall 
round the hays of the upper waters of the Dorwent during the 
autumn." Another witness stated that they were caught formerly 
in large numbers by the seine, and were "a good marketable 
fish when brought to market in small quantities." 
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Mi. Hamsay, in his paper os the food fishes of New Koutli 
Wales, writes: "The yellow-tail [Carartx deciivii oi Hichardson), 
■which is DOW generally admitted to be the young of Tracktintt 
•_fyvchiirut. is ver)' abundant in all parts of 1^e hoibour. It is 
Lways in demand for bait, and is a good edible species. Adults, 
aching a length of ISin., aro occasionally taken on the coast, 
id aometimea also far up the harbour during the spawning 
seaaon. The adult fish (the report of the Eoyal Conimiasioner on 
fisheries in NewSouth Wales says) is seldom seen in the harbour, but 
is said to pass along the coast in shonis at or about midsummer. 
It is most probable that this fiah spawns in the inlets and harbours 
of the coast, from the fact that Uie young fish of Sin. to 6ia. 
length are always to be found in such looaJatiea. The very youug 
fry have a moat extraordinary and ingenious way of providing for 
their safety and nutrition at the same time ; they take up their 
quarters inside the umbrella of the larger meduste, where they 
are safe from their enemies, and are, without any exertion on 
their part, supplied with the minute organisms wluch constitute 
their food by the constant current kept up by the action of the 
' lin-looking Cilia of the animal." 
From the same source we are told that ; " Like all deep » 
a it prefers live bait, and is readily caught by an artificial one 
the ship's counter. The usual method is when the vessel ia 
going through the water at three to five knota to put out a line with 
an artificial bait, and to have a small bridle of twine fast as well 
as the line on board ; the bridle being the first to have a strain is 
easily snapped when any additional weight is put on it, conse- 
quently, being an indicator, soon tells when anything is fast. By 
this means a Ene can be set which requires little attention except 
when a fish is on." 

In Cornwall and the SciHy Isles they are split and salted ; 
also in the North of Ireland, where they are known as crake 
I herringB. Pamoll says: "The flesh is considered, by same, 
I inferior food ; by othera, as superior to that of the mackerel. It 
I is firm, of good flavour, and wholesome." YarreU writes : " They 
I possess a portion of the flavour of the mackerel, but are not so 
Jfine." Pennant, that they are " in best season when first coming 
the coast." 

The scad, it is said, in ita adult form, ia more solitary in its 

pabits than when young, and swims low. In the cold weather 

/ retire to deep water. Very uncertain in their migrations. 

) true mackerel and the horse-mackerel, Mr. Couch says, do 

<t intermingle much, but sometimes they are caught together in 

e quontides. They pass up the English Ohanuel, he states, 

B* the spring in the deep water, feeding at the bottom ; but 

r advances they approach the shore, swimming high, 



its movements are slow they become accelerated when it desires 
food, which it pursues by a sort of succession of jerks. It is a 
great wauderer, aad ia the wiuter months appears to retire to 
deep water, returning in the spring in excellent condition. It 
seems to prefer during the warm months rough ground to deep 
water, as well as sandy bays where amall weeds and fiahea abound. 
It has a very voracious appetite. It gets so gorged that it is 
sometimes taken by the hand. Its spawning time is not known. 

Couch mentions that, in the opinion of some fishermen, the 
Dory employs its long filameatous dorsal appendages as a deooy, 
similar to what takes place in the angler or frog-fiah ; making a 
deprossion in the sand ; or hiding in rough ground, it waves its 
fiafaing-IineB, or suifers them to float about like worms, and medi- 
tates a successful result from this artifice in the shape of some 
misguided victim. 

Many cases of whitloin, Mr. Day writes, involving the loss of 
joints of fingers, are occasioned from injuries inflicted by the spines 
placed at the base of the dorsal and anal fins in these fishes. 

A length of from 18in. to 22in., with a weight of from 12ft to 
iSBi, Mr. Kent says, ia the largest sizp the Dory obtains. 

Different opinions are entertained as to the quality of the 
Dory as a food fiab. Some rank it after the turbot. Sir Joseph 
Banks placed it among the most valuable fishes, as it required no 
sauce. It is said that the flesh is better after the fiah has been 
kept a day or two. Generally cooked, similarly to a turbot, boiled, 
and served with shrimp or lobster sauce. Quin recommended 
that it should be boiled in aea-water. Vernier said : "It is not 
^od to eat too muuh of, because it breedetb groas and phlegmatic 
juice." 



KAHAWAI {Arripit SalarJ. 

Length about four and a- half times the height, or nearly four 
times the length of the head, which is five to seven times the 
length of the horizontal diameter of the eye ; prseoperculum 
serrated on the inferior and lower part of the posterior margins; sub 
and inter-op ercnlum with scales ; fourth dorsal spine the longest ; 
last soft ray of dorsal and anal considerably elongated ; a long soft 
double spinous process in the upper part of the axil of tha 
pectorals ; caudal forked. 

Above,greenishgrey,spottedwith lead-blue on the back; belly, 
white ; a pale lead-coloured streak from the pectorals to the caudal, 
end a black spot in the axil of the pectorals ; fins, dusky ; lower 
margin of caudal white ; iria, briglit yellow. 

Abundant all round the coasts, and in the mouths of rivers ; 
it sometimes ascends the Waikato for about 30 or 40 miles. 
Grows to about 2ft. or 2^it. in total length. 




TMa fish is frequently termed the native salmon, from, its 
Pelegaot form and lively habits, in which it resembles the -true 
flahnon. During the summer months these flah — which reach the 
weight of 71b., but are more usual from 21b. to 3!b. — visit the coast 
in great shoals, especially frei^aonting the mouths of streams. They 
afford good sport to the angler, as they rise to an artificial ily, 
and are readily taken at sea with spoon-bait. When of large 
size the flesh ia rather dry and tasteless, but the young fish, when 
under lib. in weight, and (iuite fresh, are very delicate and well 
flavoured, especially when boiled in water acidulated witb vine- 
gar. In the early stage of their growth they are spotted on the 
eides like trout, but with fainter colours. Kahawai is one of the 
early fishes in spring, at wliich season it follows voraciously 
the young fry of the aua, or sea-mullet. It is a fairly good fish 
for preserving in tins, and has been successfully prepared in this 
manner by Mj. Liardet, of Wellington. The kahawai appears to 
be a migratory fiah. avoiding only that portion of the coast that 
ie washed by the cold south-east current. 

not a frequent visitor to the Dunedin fish market, as it 
[y averaged three days a year for three years. Mr. Arthur 
Also says they ascend rivers some distance from the sea. 

Mr. Johnston, of Tasmania, says the kahawai is brought to 
market in the greatest abundance all the year round. It is almost 
certain, as stated by Professor McCoy, tbat the Arripk truttnvtua 
Ib but the immature form of the Arripis salar. In the young 
state they are barred or spotted, the markings becoming fainter 
as they increase iu size, and disappearing altogether in the 
inature forms. 

Mr. Eamsay, of Sydney, writes; " If properly treated, after 
the manner of the cod and ling, and from its large size and the 
prodigious numbers in which it congregates, it is capable of 
affording a large quantity of valuable food, either for home con- 
sumption or export." Mr. Wilson considers that it should bo put 
' Up in oil or salted in barrels. It is found iu the Bay of Plenty iu 
January and February, and ia readily caught with a glistening bait. 
Of late years the fiahermen in Syduey have been ti-yiog to 
devise a drift or purse-net for the capture of kahawai, but, up to 
a comparatively late date, they had not succeeded. 

The Eev. Mr. Woods writes: "This is the most common of 
all Victorian fishes, and the young only take the adult livery when 
they are at least 1ft, long. During the cold months of winter the 
,, ftdolts are hardly ever seen. The fiesh has often a dull pinkish 
^^m tinge, which may be one of the reasons for the popular application 
^^Lof the names 'salmon' and 'salmon trout' to this fish, which it 
^^Bdoes not resemble in the least. It seems to 'school' about the 
^^Hstter end of summer." 
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KANAE (Mugil Perusu). 

Length four and two-fiftha that of the head, or three and 
three-fifths the height of the tody ; interorbital space slightly 
convex, twice the diameter of the eye, which goes four and 
a-quarter times into the length of the head ; euout rather longer 
than the diameter of the eye ; mouth broader than deep, angle 
formed by mandibles rather obtuse (100°); upper profile slightly 
arched; prreorbital, emarginate; upper lip not very thick; maxUIte 
not covered by prieorbital ; free space at the chin; between the 
mandibles, lanceolate ; an adipose membrane covers one-half of 
the iris anteriorly and posteriorly : spinous dorsal half way 
between the snout and tne tail, higher than the soft, which 
oommenees over the fourth ray of the anal ; pectorals are about 
two-thirds of the length of the head, and whea closed do not reach 
to the spinous dorsal, they are placed very slightly above the middlft 
of the body ; fins scalelesa ; a long pointed scale in the axil of tha 
pectorals ; second dorsal and anal of about equal heights, much 
less than the caudal, which is deeply emarginato, and uniform in 
colour ; about twenty-sis scales between the snout and the dorsal. 

Above, plumbeous blue; below, silvery. 

The grey-mullet is a very familiar fish to residents in the 
northern parts of the Colony, where it forms a staple article of 
food among the Natives at certain seasons, and is one of the 
commonest fish sold in Auckland. Kante have of late years been 
commonly obtained on the West Coast as far south as Porirua, at 
the north entrance of Cook Strait, and occasionally enter but are 
not common in "Wellington Harbour, probably because a rooky 
coast and deep water are not suitable to their habits. The 
tanffl frequents the tidal rivers, going out to sea in summer and 
returning in the winter in immense numbers. They are captured 
generally Tvith nets, but they also take the bait. The Natives 
frequently capture them on still, moonlight nights, by paddling 
their canoes close to the banks of the streams ; the fish are startled 
by the beat of the paddle, and, leaping up, fall into the canoe. 
This nnullet escela all other New Zealand fishes in richness, and 
is now dried and smoked in large quantities for sale in Auckland, 
where several extensive establiahmeuta also exist for tinning thi» 
fish. In this form it is highly esteemed, rivalling the American 
tinned salmon in the market. 

Mr. Munro, in his evidence before the Joint Committee on 
Colonial Industries, says, inter alia: "When I went to Whangarei 
Heads, seeing shoals of mullet in the harbour, I turned to and 
made a seine, a net on the Nova Scotian principle of catching 
mackerel and similar fish, which coat me about £30, and which 
about 90 fathoms long. What fish was I not to catch with 
net ? Not only enough for myself, but for my neighbours, and 
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kHpare ; but, after spending a, season with it in every va.y, I could 
F su)t catch enough muUet with it to keep a small family supplied 
with freah fish. I gave it up in disgust, and ordered a net from 
London. About its suooeaa I will only say that I went out with it 
-only one night since I was here last year, and took 700 mullet 
home in the morning." They can be cured, he adds, by salting 
in barrels. A fu,vourite ra,ethod of preparing the mullet for 
market is to dry and smoke them, iho fish are cleaned and 
flattened out, and smoked for about twenty-iour hours. They are 
then put into a box, carefully packed in layers, with a sheet of 

^ paper between each layer. The box is nailed up, and the fish ore 
joady for export. 
In a paper wMeh Mr. Wilson contributes, he says: "The 
iabits of the mullet form quite an interesting study. It has 
BOTer been known to take a, bait, and appears to live entirely hy 
auction. On the mangrove flats and swamps there grows a 
peculiar grass and marine plant. This the fish takes in its mouth 
^and pulls it through its teeth similar to the maimer in which 
[iAsparagus is eaten. A thick green slime adheres to the grass 
h^lrom the action of the tide, and, on opening the mullet, large 
•quantities of the slime and also sand are found in their entrails, and 
seem to he their principal if not theii only food. In the atoinath 
iato be found a thin coating of akin of a jet black colour, adhering 
firmly to tbe fat, and when the entrails are removed this skin 
remains fast and retards the ijroeeas of cleaning very materially." 

Mr. Howes, writing fi'Om the other side of the globe, tells 
ihe same story mueh in the same way. He says ; " In addition 
to the multitude of the small organisms living at the bottom, the 
■flrer-recurting deaths at the surface bring about a constant subsi- 
^noe of organic matter ; and, while such a fish as the mullet 
■does not therefore get a bad meal in the end, this process of decay 
is a factor in the food of fishes, the importance of which is much 
under-estimated. The alimentary canal of the grey mullet is 
modified accordingly, and, as a dea! of vegetable matter must be 
«oiiBumed, we find, as is often the case among vegetable feeders, 
that the intestine is long and coiled, the stomach powerful and 
giKzard-like. and pyloric appendages are present. An exceedingly 
ourioua and inexplicable feature is seen in this and many other 
flahes. in the presence of a black pigment, giving the lining mem- 
brane of the body cavity a sooty appearance." [It should be 
stated that the details taken from the English writers about 
laullet refer to a different, though allied, species to ours.] 

Mr. Wilson, continuing, writes: " On boiling the entrails we 
get a splendid oil similar to cod liver oil both in smell and taste. 
The mullet, as a rule, travel in large shoals. When a shoal is 
4QiiiiBg in with the tide the fishermen always look out for the fish 
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jmaping, and also listen for a peculiar noise wliicli they make 
coming along the surface of the water, eomewbat einular to that 
of a, steamer's paddlea. The fish follow on with the tide to the 
variouH creeks, rivers, sand-banks, or mangrove flats, their usaal 
feeding grounds ; but they are occasionally to he found upon the 
very edge of the ebb tide with their hacks exposed to the sun, 
and large hauls have often been made in from 4in. to 12in. of 
water — Honietiines as many as 2,000 at a haul, averaging in 
weight from lib. to 4lb. Immediately the tide turns the mullet 
commence to return seawards, when the fisherman will speedily 
place his nets across the month of the river or outlet, when the 
liah, finding their way blocked, in some cases tnm back, but, 
finding the tide leaving them and no other means of escape, they 
will leap right over the nets, only a few being secured." 

"At Mevagissey, in Cornwall, a shoal entered the harbour," 
Mr. Day says, ''ana, having been perceived, the entrance was at 
once barred with nets. The mullet first tried to jump over, but 
a net was raised to bar that route. The water was very clear, 
and the fish were seen to swim round and round to try and get an 
exit. Next they attempted to get under the foot-rope; at last one 
■made a push aad got meshed; when this was done another came 
and laid beside it, and nothing could drive it away. In short, all 
but these two escaped." The reader will see how the statement* 
of Messrs. Wilson and Day resemble each other. The Eoraans 
had a proverb " Dull as a mullet," and Mr. Wilson compares 
them to sheep. "The mullet," he continues, "is to be found in 
great abundance on the west coast of the North Island, but is 
principally taken by the Natives. Fishing on the West Coast is 
not much in vogue with the Europeans, on account of the bar 
harbours, and the heavy surf beating on the beach all along 
the coasts from heavy wefiterly winds. 

■'The Maoris nre the only fishermen who bring supplies to the 
factory. [This paper was written when Mr. Wilson had a fish- 
curing factory at Helecsville, Kaipara.] Their mode of capture 
is as follows : They have a net made of New Zealand flax, and one 
of the Natives takes the end of it and wades out through the surf 
up to his neck, end in this manner surrounds a lot of fish. Then 
three or iour other Natives spread along to esgist him, and by 
their united effort they scoop the fish on to the beach out of the 
surf in large quantities. Several of the fish in the haul will weigh 
from 61b to 7ib. The largest hauls taken in this way are some 200 
dozen, and the nets often break with the strain. The mullet on 
the West Coast are the deep sea mullet, and much larger and of 
hotter qualit}-, and in larger shoals than those on the East Coast. 

"The spawning season is during December, and the fish gonp 
into ahallow water to spawn, and usually deposit it on rodkB, 
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I Bsags, and Hand-banks. The spawn of one fish will often 'weigli aa 
mudi as tlirea-quartera of a pound. The Maoris state they have 
aeen shoals uf mullet from I to 2 milea in length, and covering a 
Tery considerable width, the aurface of the water being quite 
black with them. I have found that there is no h ew Zealand fish 
which can be put up in tins fresh so well as the mullet. Its oily and 
rich nature makes it a general favourite with the public, and many 
epicures pronounce the fish quite as good as salmon, and superior 
to any other smoked or put in tins." 

I Mr. Wilson's remarks suggest several matters. " In Italy," 

I Mr, Day says, ''the hard roe of mullet is converted into cakea 
' termed bolarge or holargo, which are prejiared by washing and 
(gprinkling «-ith salt, and pressing between two boards. This 
may be smoked or sun-dried, and is considered a good appetiser 
to promote thirst. But in India the same article is somewhat 
aimdarly treated, and considered excellent for curries." That 
holargo was formerly eaten in England the readers of Pepya will 
rememher, as the gossip says : " Sir W. Penn came out in his 
Bhirt on to his leads, and there we stayed talking and ainging and 
eating holargo and bread and butter till twelve at night, it being 
moonshine ; and so to bed very nearly fuddled." 

As to the mullet not taking bait, all history is against 
Mr. Wilson (with whom Mr. Masefleld agrees), and tradition too, 
from the time of Ovid at least, who says : ■' The mullet with its 
tail beats out the pendent bait, and snatches it up when thus 
Btruek off." The Kev. Mr. Houghton, in his essay on "The 
Natural History of Commercial Sea Fishes," tells us mullet are 
sometimes caught with an artificial fij' or gentles, or a small red 
worm. Herrings' roe has been recommended, and I have read 
somewhere that an oyster is irresistible. 

Mr. Masefield supplies the following details about mullet 

fishing and curing at Kaipara. He has thi-ee boats employed, 

with two men in each. The two boats and gear he values at 

ftbout £100 per boat. The nets in use are 100 fathoms in length, 

and some 6ft. deep. There would not be the slightest trouble in 

doubling the output were there a ready market for the canned 

. fiih. On an average one mullet is put up in each tin. Unless the 

L flah are carefully oanned the loss is very great. He has known 

aignments in which at least 50 per cent, turned out bad. The 

B are thrown away. Writing to the Hon. Mr. Stout, in April, 

* WS5. he said ; " We have new got in working order the steam 

rintorts, and all the latest American inventions, to enable us to 

ptura out ft first-class article. We are canning now between 500 

k'flnd 600 dozen midlet weekly ; we are aUo smoking them. We 
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alao cauning aohnapper for export. cMefiy to New South 
Wales, as they are lilgUy thought of there. We have at preBent 
twoaty-aeven hands engaged canning fish. We find many people 
in the Colony prefer our mullet to tfie American salmon." Mr. 
Ti-oude, it noil be remembered, compared the mullet with the beet 
English or Scotch ealmou. 



KELP FISH (s's BuiTER Fish). 



KINO FISH {see Haku). 



Ther^ are two forms oE the lamprey in New Zealand, which 
are thus described ; 

Geolria Chtlemh. 

Skin on the throat not much dilated ; the outer lobes of the 
maxillaxy dental lamina are broad, with a sharp convex edge, the 
inner narrow and pointed ; maadibulary lamina crescent-shaped, 
with numerous obtuse pjinis ; suctorial teeth in numerous seriee, 
BO dose together that the teeth have the appearance of imbricated 
Bcalea ; a series of larger broad acale-lifee teeth round th" toandi- 
bulary lamina ; suctorial (Use not dilated, circular ; first and 
second dorsal fins ^videly separate from each other. 

A specimen in the Auckland Museum ia 22in, in length. 
This species has a broad band of green down each side of the back, 
the medium line and the whole of the lower surface being pala 
brownish white. 

Geotria Aiutralis. 

Skin on the throat dilated into a large sac ; maxillary lamina 
thin, orescent shaped, with four sharp teeth, the middle pair of 
which are only half as broad as the outer ; mandibulary lamina 
very low, slightly ainuoua; suctorial teeth iu numerous series, 
rather distant from one another ; anicuspid small, those nearest to 
the mouth rather larger; only one transverse series of very small 
teeth between the mandibulary lamina and the posterior Up, 
which, as well as the remainder of the margin of the disc, is 
beset with numerous broad leaf-hke fringes ; suctorial disc 
Bubtriangular with the lateral lobes very broad; dorsal fins widely 
separated. Uniforsi blaokish. 




I has (iGscribed it, says it is fouad ia 



Eepresentations of botli Idnda are found in Plate 12, vol. 5, 
I Thf Transaeiima of the Neio Zealand Instiluie. 

"Moat of the larger riverB in New Zealand," Dr. Hector writes, 
e visited early in the auaimer by shoals of lampreys, which are 
Ptfttated to be excessively delicate aud well flavoured." It is of some 
■ -feiterest to know that the same species of lamprey ( Geotria Chilenmii) 
-visits the rivers of Chili and Western Australia. They are greatly 
esteemed by the Natives, who oaU them piharau, and used to pot 
them in large quantities, Maori chiefs, aa well as Henry I., have 

^clied from a surfeit of lampreys, the chiefs having the pick of 
large catches of aU kinds of fish set apart for them. 
The first-mentioned species ore abundant in theWaikato, and 
are found, the Natives say, in rough mountain streams. "Of an eel- 
shaped form," writes Mr. Day, "with, in the adult, a circular mouth, 
■destitute of true jaws, and capable of being' employed as a sucker, 
the fish can attach itself to any fixed object, and no ranacular 
.action is necessary to prevent its being carried down stream by 
the current." It is nocesBary to bear the construction of the 
mouth o£ the lamprey in mind to understand what the Natives 
mean when they say they see them " sucking their way up water- 
falls in streams in hundreds at a time." When thus found, a net 
is placed at the foot of the fall, and the fish being detached, fall 
into the net. and are thus captured. They are also often found in 
their eel- weirH. They ascend the Waikato (and probably other 
nvere), when the whitebait is also ascending. If cooked in a bangi, 
they have to be eaten with care, and a certain fiuid they contain, 
the Natives say, must be expressed, or its effect will be similar to 
that induced by the eating of a certain kind of shark — the loss of 
the gourmand's skin. Cooked as Europeans would coot them, 
ihis apprehension would not be entertained. One cannot help 
feeling regret that the Maori knowledge of fish in this Colony has 
not been more carefully conserved. Mr. Day aaya : ' ' They are often 
QsUed along with salmon and shad, but are usually obtained in 
weels laid at the bottom of the river, while they are mostly fished 
for at night. Those taken in wicker traps are considered more 
Taluable than such as are captured in nets, as they do not roll 
themselves about so much, and consequently are loss bruised. _ On 
varm, sunny days a person may be punted quietly to where the 
"ghee are nesting, when they may be easily gaffed or speared. At 
loh breeding place they are generally seen in pairs, and they 
Q a furrow at the bed of the river for the reception of the 



^H The Tasmanian report hi 

^H certain seasons, cliDgisg to the 

^H mill shoots." 
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LEATHER 3AOKEX- 



i the following: " Abundant at 
ides of perpendicixlar rocks under 



Lampreys have been held in different estimation at different 
periods, and by different people. Henry IV. granted protection 
to ahipa which hronght them for the delight of hia conaort ; and 
John gave the Earl of Chester a good palfrey for a single lam- 
rey. Gloucester used annually to send a lamprey pi© to the 
'rince of Wales. Buttes, in his Dyeii Dry, B&y&i "It hath a. 
most excellent relish, nourisheth passing well, increasing seed. 
A lordly dish. Somewhat slow of digestion, specially not boiled 
enough ; naught for the gout or feeble sinews. Choake it with 
white wine, stop the mouth with a nutmeg, and the other holes, 
with cloves ; then fry it with nuta, bread, oil, spices, and white 
wine." Deniaon, who wrote 100 years earlier, says ; " Lamphrey 
is never better than in May. And lamphern, its brother, is- 
good from the 13th Mass to the day of our Lady's Annunciation." 



I^ATHEE JACKET {Monacanihm t 



xirmtrit). 



Body covered with small spiny but very distinct scales ; length 
two and one-fifth times the height ; snout rather produced, mor& 
than one-half of the height of the body, the upper profile straight, 
or slightly convex ; gill openings under the centre of the eye, ex- 
tending almost as far as its anterior margin ; pectoral fin below the 
eye ; dorsal spine placed over the hinder half of the eye, strong, 
much shorter than the head, armed both behind and in front wi3i 
a double aeries of barbs, those in front being smaller and more- 
irregular; ventral spine Ijarbed, no spines on the tail. 

Back, reddish brown ; below, pale yellowish brown. 



When fresh, this 
■sal and anal fins, ai 



ish is of a dark greyish colour, with the- 
well as the iris, bright yeDow. 



Tbia remarkably-shaped fish is very common in Wellington 
Harbour, and on other parts of the coast is not unfrequent. 
Though usually cast aside as worthless, it has really palatable flesh 
when the tough skin, from -which it receives its trivial name, is- 
removed. The Maori name for this fish is kiriri. In other 
countries, members of this genus are called trigger fishes, from 
the power which they possess of suddenly erecting the stiff spine- 
on the back with a snap that holds it rigid without further efEort. 
The usual size of the leather- jacket is about 1 1 in. long. 




The leather-jacket is not known in the Auckland market, 
"bnt ia common enough outside the harbour, at the Barriers, 
W hangar ei, the Brty of Islands, and other places on the coaat. 
The fish called by that name in Dunedin ( Agriopw kticopocfilns) ia- 
a different fish altogether, belonging to a different family, and 
though palatable, with white firm fleeh, according to Mr. Thomp- 
son, is seldom eaten. The leather- jacket proper, if it may be so 
called, has been found at Dusky Sound, and on other parts of the- 
weetem coast of the Middle Island. 

Eeporting on Mottacnnfhus Ayrandi, the Sydney variety, the 
report of the Koyal ConunisBion on Fisheries in New South. 
Wales says : '' It is said when skinned to be excellent food, but it 
is a most serious annoyanoe to the fishermen, infesting their 
favourate fishing-grounds, and cutting their lines. The plague of 
theae fish seems to be on the increase, and unless some lueaas 
can be found of getting rid of the fish, sohuapper-fishing will 
have to be conducted with wire lines." In the Sydney fish, 
the Eev. Mr. Woods says the skin is rough but velvety ; th& 
colour is brownish with three or four whitish longitudinal bands. 
It attains a length of 18in. 

L LEMON SOLE {See Tubbot). 



■ LING {GenypterM hlacodes). 

Length equal to seven times that of the head, or nearly ten 
times the height of the body ; length of the head eight times the 
diameter of the eye ; barbels (ventrala) with the outer filament 
longer, about one-half the length of the head ; head covered with 
a thick, soft akin. 

Back, purplish, the rest reddish white, marbled on the sides 
with reddish purple ; -silvery ; vertical fins margined with white, 

"This fish is also known as the Cloudy Bay cod, and isexeecd- 
ingly common in Cook Strait and on other parts of the coast to the 
southward. It is, however, seldom brought to market, not being 
as much appreciated for food as it deserves. It is a large fish, 
reaching occasionally 5ft. in length, weighs 151b. to 201b., and has 
a white, flaky flesh that takes salt well, and, being easily freed 
from bone, is well adapted for curing in the same manner as the 
cod-fish of commerce. It is in best condition in the beginning 
of winter. This is one of the fish that is cast up on the beaches 
outaide Wellington Harbour, after heavy gales, in estraordinary 
'usion. It is very voracious, with powerful, well-armed 

1, and takes the bait greedily, so that large numbers can be 
iily caught." 

unknown in the Auckland market, but is occasionally 
b^iight on the coast to the north of Auckland. 



To the above little needs to bo added, sare that Captain Fair- 
child writes that in the Otago ■waters they are found in great 
quantities. The ling is highly thought of in Tasmania, anid 
obtains a ready eale. They are usuaUy caught, Mr. Johnston 
says, on a weedy or rocky bittoni, in from 3 fathoms to 8 fathoniB 
oi water, with hook and line. They art; sometimes captured on 
the surface. It would appear that, if in pursuit of prey they 
happen to broach on the surface, they rupture the air bladder, or 
sustain some other injury. They are unly caught in numbers at 
odd times. Although classified there as Genypteme Aifgtralu, 
Professor McCoy is of opinion that they are not distinct from, 
the New Zealand ling. The value of the fish in the market at 
Hobart is stated at 4d. per pound. Salted ling is a consider- 
able article of conunerce in Great Britain, especially with Spain 
and Italy. But, while writing of the Gmi/ptfrus hlacod^s as ling, 
it must be remembered that the European ling belongs to quite a 
different family, and is not at all allied to the fish sought to be 
described ; and the following details are inserted from the interest 
they may possess to persons who may be induced to experiment in 
curing our larger kinds of fish for exportation. 

The causes of trade are curious, hut in no instances more 
so than in the fish trade. The German prefers a herring to 
a pilchard, the Italian a pilchard to a herrmg. The explana- 
tion is given by the Lieutenant - Governor of the Isle of 
Man in this wise: "The Italian is usually a Roman Catholic; 
the Eoman Catholics buj' fish as food, and the Italian there- 
fore purchases a rich oily fish like the pilchard. The higher 
classes in Spain buy cod, for the same reasons which make 
the salt cod of Newfoundland the usual diehes in English house 
holds on the first and last day of Lent. The German Protestant, 
oa the contrary, eats his herrings, not as Lis chief fiKid, tut as a 
relish. He likes his herrings as he likes bis hains, cured by sa'.t, 
and uncooked by fire." The English ling trade with Spain comes 
from the days of Elizabeth. 

"When the ling is in season the liver is of a white colour, and 
affords a large amount of oil, which is used for lamps, medicinal, 
aud other purposes. The roe is consumed as food or preserved in 
brine, and is often employed for attracting other manne fishes to 
localities where their capture would he facilitated. Ling split for 
curing should not be less, the curera say, than 26in. from the 
shonlder to the tail. 

It is captured by hand lines and long linfs. The ling fisher- 
men in Galway remain out a week at a time, but seek nightly 
shelter. Ling and conger are often fished for together. The 
long lines, containing several hundred hooks, are baited night and 
morning. A slice of flat-fish, herring, cuttle, or conger, is gene- 
xaUy used, which should he fresh. 
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Ling is prepared like cod ; the head is cut off, the body then 
hlit, salted in brine, and dried, when it is ready for traasmisBion, 
Coarse isinglass ia made from the ling's air bladder, or " sounds,"' 
eimilar to t£at obtained from the cod. 



I 



MACKEREL {Snmber Amlralasteita). 

Length two and threo-fourtba that of the head, or four and 
^-fourths the height of the body ; snout one-third of the 
length of the head, and nearly one and a-half times the diameter 
of the eye ; teeth distinct ; caudal divided in the middle into an 
upper and lower lobe. 

Back, shining bluish green, with spots and oblique stripes 
of darker, the stripes sloping downwards and forwards ; belly 
silvery. 

This valuable fish is well known as an occasional visitant in 
Wellington Harbour, being called by the Natives tawatawa. In 
colour, size, and form it closelj' a])proachea the common mackerel 
of England, and is very supenor in delicacy to the scad or horse- 
mackerel, which is commonly called the mackerel in New Zealand. 
As the maokerel is a migratory fish, making periodical visits to 
the coast fi-om deep water, it will, no doubt, become better known 
when regular fisheries are established. In Europe, the mackerel 
ia obtained throughout the year, but is most abundant in early 
summer, and ia caught either with a hook or drift-nets. In the 
north of Auckland the Natives make great preparations for 
fishing tawatawa at the time of new moon during summer, and 

When in season, mackerel are often found between Cape 
Colville and the Great Barrier, and small shoals have been seen 
in Auckland Harbour. They are said to be abundant late in the 
spring about Whangarei and the Bay of Islands. The fact of the 
existence of the mackerel in these Southern waters is unquestion- 
able. Mr. Johnston, of Tasmania, says : '' The English mackerel 
is seen on the East Coast, occasionally in large numbers, each 
year moving in a northerly direction. . . They have been 
known to enter the Derwent in large numbers," The shoals are 
followed by the king-fish. They are only seen at irregular 
intervals. 

The appearance of maokerel ahoals is of more frequent and 
regular occurrence than generally regarded, or was at least in past 
years, as it was the usual Maori habit in summer to station men 
on cliSs to watch the shoals coming to land, in the same way as the 
" Huer," in ComwaU, is appointed to keep a look out for the 
a|>pearanoe of shoals of these fishes, and to make signals to the- 
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dehermen, who depart at once in the direction of the antidpated 
captures. Like other fish of the same family, the mackerel dies 
after leaving the ^ater, and decomposes rapitUj ; from which fact, 
and its Tslue aa a food fish, legislative permission was given for 
its sale in Great Britain either before or after Divioe Service on 
Sunday; while other fish, brought on shore on Saturday night, is 
flxpressly ordered to be sold on Monday morning. 

Mr. Comish gives some interesting details about mackerel in 
Ma paper on "Mackerel and Pilchard Fisheries." "Mackerel 
takes bait but shyly," hesaya. "Every five or six years they tnm up 



a large shoals, which ( 



intensely localised, and in the evening 



for an hour or two will take surface-bait greedily. I myseH 
once cruising backwards and forwards over a little patch, of 
ground where a shoal of this sort had located itself for about two 
hours, between five and eight each evening, for four days in 
August, took, on a whipping or light hand-line, and on a hook 
baited with a strip out from an old white kid-glove, over 300 fish. 
Its hahit of shoaling in the day-time taught me the curious fact 
that the shoal leaves behind it a distinct scent in the water, and that 
there are other inhabitants of the sea who quite understand what 
that scent means, and utilisie it. A shoal of lish in the water looks 
&t a distance like the shadow of a cloud moving steadily on. 
Each sort of fish gives a colour to the water which is peculiar to 
it, 80 that an experienced fisherman knows at sight whether the 
shadow of the cloud, which he knows to he a shoal of fish, covers 
xnackerel, or pilchard, or herring, or sprat. 

"Standing on a headland in Mount Bay I saw a shoal of 
■mackerel come out of a sandy bay and go west. Shortly after I 
saw a shoal of porpoises come lumbering up from the south into 
the sand. When they came across the trail of the mackerel the 
latter were a good mile off on their way. The porpoises had no 
sooner got into their back water than they wheeled in their course 
and set off in full chase. In about three minutes they were in the 
midst of the mackerel, which were driving fortvard ia one solid 
line of terror, making the water foam before them aa they fled. 
Mackerel shoal in deep water as well as in shallow. 

"Strictly speaking, the mackerel ia not a migratory fish. It 
is in our seas all the year round, but in the season, for some 
unknown purpose, crowds from the deep sea ia- shore. It never 
pursues, as true migrants do, any settled route. The fishermen 
have to search for their fish day by day. In the day-time the fish 
are taken by the school orshoalinshallow water by the seine-net — 
a net shot ahead of and around them. In the night-time they are 
taken by a drift net, a net shot over the boat's side, and fastened 
at one end to the dnfting boat, which goes with the wind, or tide, 
or both." 




uf jiinfinn, . ti3 

Tlie mackerel boats are from 15 tons to 13 tons burthen, 
_, with the nets on board, £600 each. They are capable of 
joing closer to the wind than any ordiaary yacht. Their spread 
of canvas is enormous, aad they live in very heavy ■weather. 
" If one of these boats," our guide continues, " ia overpowered by 
the eea, she takes down her spars and makes them and her nota, 
-and such of her sails as she can afford to risk, into a kind of raft, 
under the single shelter of which she rides out the gale ; but an 
improvement on the raft ia a floating anchor, which consists 
of a beam of timber, to which ia attached another beam of timber, 
from which there trails away a perforated zinc can, which finds 
its place when at work in the cavity of a cone made of canvaa 
fastened to a wooden hoop. When the boat is storm-presaed she 
lowers her maats, heads up to wind, and hoists the whole machine 
-out ahead of her and makea fast to the first beam, and then, being 
deeper in the water than the machine, she drifts astern and down 
Rewind, towing the anchor; the outer beam of the anchor stretches 
the canvas sheet, and is assisted ia doing this by the cone which 
it is dragging mouth foremost. The cone meanwhile is receiving 
from the zinc can oil, which exudes from it and which the cone 
itself eenda out in a fan shape. Thus an advancing wave first 
nieets the oil, the effect of which we have heard so much of lately. 
It then meets and perhaps breaks against the forward beam, and 
then has to pass under or fall on the sheet, and, in any case, will 
reach the boat in a very enfeebled condition." Each boat carrieaa 
crew of seven men and a boy. 

Mackerel being what may be called floating fish, or fish 
which swim at or near the surface of the water, ia distinction to 
those which live at or near the bottom of the sea, are largely 
caught by drift nets well corked ao as to make them float at the 
surface of the water. "They are not so deep," Mr. Holdsworth 
says, "asherringnets, but thetrainis verymuchlonger, extending 
to as much as two miles and a-half in length. The meshes are 
larger than those of a herring net, there being usually '22 or 23 
meshes to the yard, and in some places 27. Mackerel drivers 
follow their fish into the deep sea, aad sometimes fish more 
than 30 leagues from the nearest land ; and sometimes, when 
several boats are in concert, may remain out a week at a time, one 
of the iieet running for port each morning with the night's catch," 
At Eye there is a large mackerel fishery, where fiied neta, termed 
"kettle nets," are employed, each of which is over half a-mile 
in length, the poles to which they are attached being 12ft. 
high, while each contains three chambers or bights. 

" When mackerel," Mr. Day says, "are in small and divided 
oompaniea, hand-lining becomes more remunerative than netting, 
and greater success generally attends the employment of several 
liaee used together, while several hooka are best on one line. 
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The favourite time for fisliing; with a hait is when there is a little- 
ripple on the sea and a 'mackerel breeze,' irhioh takes the boat 
along at a fair speed, while should the stj' be gloomy so much 
the better." Almost any bait will aerre — novelty often attracting- 
the fish as it does our wood-hen. The French, when they take fish 
for salting, preserve them on board, and pack them in the hold. 

The mackerel fisheries in the United States produced in the 
year 1880, about 132,000,0001b.; employed some 470 steamera, of 
from 60 to 100 tons each, audwith an aggregate capacity of above 
23,000 tons, with crews of fourteen to twenty men, and nets worth 
450,000 dollars. Som<^ of these steamers caught Hab to the value 
of £5,000 or £7,500 a year. Mackerel were at one time largely 
caught by what was called " The JIackerel Hook Fishery." It 
was conducted in this way. Professor Goode stated : " The fisher- 
men took oa board a hundred or more barrels of a very oily flat- 
fish called the tnenhadden, something like the pilchard. They 
ground it up fine, and threw it out in great quantities. The- 
mackerel would follow this for a long distance, and come up round 
the vessels like a llock of chickens to be fed. Then the fishermen 
had short lines, with hooks on the end, -with which they caught 
the mackerel, aad threw them on the deck, and with a crew of ten 
to fourteen men the catoh would aometLmes amount to 20,000 a 
day. That mode of fishing was carried on for a long time, but 
the purse-seine gradually came into use and displaced it. There 
was no difficulty in working it. The seines were from 70ft. to loOf t. 
in depth, and from 1,000ft. to 1, 500ft. in length, and were worked 
by a special boat something like a whaleboat, and it was quite- 
easy for a vessel to catch as many fish as could bo cured in three 
or four days." 

At first they used to give the surplus fish away or let theni 
go, but now they have invented a kind of storage-net. which they 
hang out over the side of the vessel, and keep the fiah alive in it, 
taking out at intervals as many as they could cure before they 
spoiled. 

Mackerel may be boiled, fried, split and broiled, filleted, or 
stewed in wine sauce. The Cornish Sardine L'ompaoy are now 
tinning the smaller fiah in oil like the pilchard. 

In the official report on the International Fisheries Exhibition 
we read, at p, 25, vol. 13, as follows : " Large shoals of mackerel 
annually visit the waters of New South Wales, and these shoals 
are practically nnfiahed. There does not seem to be any clear 
reason why a large and profitable fishery should not take place 
for them ; and the Commissioners of New South Wales would, I 
think, do well to carefully examine the modes of fishing for theei? 
fish practised in America and British waters." Acting on this hint 
the above information from the Fisheries Literatui'e luis bemi cchu- 
pled. 



MAKATHTTI. 



^K MAKAWHITT (Aijonodoma Torelert). 

^^f Length four and two-third times that of the head, or fiye and 
n-half times tlie height of the l>ody ; interorbital space flat, one- 
third the length of the head; snoutprodnced, one and a-ha!f times the 
diameter of the eye; prioorbital serrated; dorsal halt-way between 

^^le snout and the tail; teeth on the jaws, vomer, and palate. 

^^K Back, ehining blue and green ; below, silrery white ; fins, 

^^Eellowish brown, jinely dotted with black; oaudal, blackish at 

^Qne tip ; iris, yellow. 

This fisli never attains to bo large a size aa the kana»; it 
spawns in November. It ia commonly called the herring by 
fishermen, but it is better to reserve that name for a true herring, 

Ihich is found on the coasts, and will probably be bi-ought into 
ke market as soon as deep-sea trawling ia introduced. 
Called the sea-mullet in other places, but the makawhJti or 
ia by the Maoris. It ia a common fish. Dr. Hector says, 
Obtained at all seasons of the year by fishing from the wharves in. 
the harbours. In Dunedin it is known as the mullet. "It is 
oasily recognized from the true herring by having two fins on the 
back, the first of which has only four rays. I particularly 
mention this, aa in some yeare what is supposed to be this fish 
visits the coasts in enormous shoals, like the herring of the British 
seas. Queen Ohorlotte Sound seems to be the place most fre- 
quently visited by these migratory shoals, which appear at the 
beginning of winter. The Picton herring, a dried fish, commonly 
known throughout the colony, ia the ana, preserved by smoking. 
The larger-sized specimens that are occasionally got measure 
llin. in length. The more common size ia Tin. long, of a 
dark greenish tint, and more slender herring-like form. They 
vary in weight from ilb. to lib." In the Dunedin Harbour they 
are caught at times in immense numbers, and are very common 
^■^ Auckland waters. They give good sport with the I'od and line. 
^H^ A. fuller account ia given of the sea-midlet by Mr. Johnston 
^^^ his observations on the fishes of Tasmania. He bays: "The 
^Tfea-mullet is caught in the shallow bays of the upper waters of 
the estuaries, particularly those of the Derwent and Tamar, in 
very large quantities. In the latter river the young ascend 
regularly as far as Launceaton about the months of November 
and December, when they are caught in large numbers by 
amateur fishermen with rod and line. It ia auppoaod they follow 
tha ordinary shoals of prawns, which are then found in myriads 
in the fresh water of the North Esk and in the Tamar. It is 
most probable that these young fish linger near the spawning 
beds in the lower aalt-water flats until the appearance of the 
prawns, and then aacend into the upper fresh-water flats along 
viththem. 
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"On a lioliday hundreds of pleasure-asekers may be sees 
between Bridgewater aad Hobart witli rod and line, the chief 
attraction being mullet-fiahing. Favourite points are frequented 
by enthueiaatic anglers all the year round. It is no uncommon 
occurrence for a single angler at these places to land fuui' to six 
dozen fish, averagiiig -Jib. weight. Occasionally fish ore caught 
reaching ] Jib. Prior to the closing of tlie river Derweut, above 
Hobart, for the protection of the introduced salnionoids, the indis- 
crimate use of seine-nets almost destroj'ed the fish in these upper 
waters. Fi-om the evidence of old onglera it appears to be certain 
that, since the closing oi the river, all fish Lave rapidly increased 
in numbers, size, and quality ; the ruthless destruction of young 
fry on the nursery grounds has cea.sed ; and it is affirmed with 
confidence that more fish are now caught with rod and line alone 
than could be got by sweeping the bays with the seine-net prior 
to its prohibition in this part of the river. It is also worthy of 
note that the clnss who principally fish in these upper waters are 
tradesmen, to whom the fish caught are a most welcome addition 
to the household fare. The fish measures ou the average, 8iu. to 
I2in. long, has two dorsal fins, the first considerably in advance 
of the second, composed of four spines." 

Dr. Giinther states, in respect of other members of this family. 
that, if attention were paid to their cultivation, great jiroflts could 
be made by fry being transferred into suitable baclt-waters on. the 
shore, in which they rapidly grow to a remarkable size. Local 
advantage might be taken of this suggestion. 



I 



MAOMAO {Ditrema violaeea). 

Length four times that of the head, or two and a-half times the 
height of the body ; snout rather longer than the diameter of the 
eye; teeth, iu viliform bonds, on both jaws, the vomer, and 
palatine bones ; upper profile convex ; masiUary broad, produced 
to beyond the vertical from the anterior margin of the eye ; miirgin 
of the prteoperculum striated and finely denticulated ; dorsal 
single, increasing in height as far as the second soft ray ; anal 
higher than the doraal, less than half the length of the head; 
pectorals shorter than the head, neariy twice as long as the 
ventrala, ivhich are situated rather behind them ; caudal forked. 

Above, violet, passing into white below ; vertical fins violet at 
the base ; a spot of dark violet in tlie axils of the pectorals ; iris, 
y alio wish. 

Captain Hutton adds : ' ' This fiah diggers from the genus Ditrema 
in haviug lines on the palate, and a band instead of a single row 
on each jaw. It is said to be often mistaken for the warehoa 
(^Neptoinenus hrama), hut the stronger dorsal spines and the shortfir 
pectoral fins easily distingoish it." 







fish. Dr. Hector saya, near tho East Cape and 
the Bay of Islands for a few weeks ia autumn, aad is very 
"much esteemed as food by the Natives. Captain Mair saya the 
delicious little maomai) may be caught at the Rurinia Itocke ia 
i mm nnaR quantities. Sir. Gold- Smith says there is also an 
abundance to be got on Mayor Islniid, while the lighthouae- 
Jweper at Moki, Hinou tolls Mr. Cheeseman the same story. 

The Natives supply the following infonnation. It is found, 
^sj say, in abundance in places about Tauranga Heads, all 
round the Bay of Plenty to Cape Colville. Average size, Sin. to 
lOin. in length. The tail of the fish, they say, is too large iu 
the jilate representing it in The Tramaeiions of the Inntitute, 
vol. V. A deep-irater flah, with small scales, silver belly, and as 
intensely local in habit as the trumpeter. It is only found in 
certain localities where there are sunken rocks, or deep ■\rater 
close to rocks near the surface. The places where they are found 
are marked by shore signs or bearings to enable the maomao fiahere 
to find the fishing-ground again, or a slight misdirection will 
ensure a failure of the fishing expedition. The maoinao only 
takes a small hook, preferring boiled shell^fish and criiy-tish as 
bait, ■which it will only take about two months in the year. It 
has to be fished for with great care, as the hne, if jerked, tears 
away from the fish from the tenderness of its mouth. Before the 
steel hook was in Maori hands, its capture was more difficult than 
It is found around both the Barriers, Tairua, and the 
(Uppers. 



MOKI [LalrU ciliari,). 
length four times that of the head, or three times the height 
|f the body ; six simple pectoral rays; no vomerine teeth. 

below, silvery 

Common, Captain Button adds, from Wellington southwards. 

The moki is an abundant fish in the "Wellington market, and, 
lough occasionally seen at all seasons, is most common and in 

let condition during spring and early summer. It rarely takes 

bait, but is chiefly caught with tlie net. The quality of this fish 
is very varied, and much affected by the nature of the feeding- 
ground, though usually rich and well-flavoured. It is found on 
all rocky points of the Now Zealand coast, the usual size being 
from 2lb. to 4lb., but itsometimea reaches 19lb. weight. The moki 
ia admirably adapted for preserving, and when properly cured and 
uuoked wiU keep for a much longer time than most other fish 



I ■when prepared in that manner. When in good condition, the 
' fleah of the moki is very rich, and well adapted for being cooked 
by roasting or bating, ivliich latter ia the favourite method of pre- 
paring this fish among the Natives in the South. There appears 
to be a differenco in the size of the head and in the tumidity of 
the mouth in the specimens of the moki brought to market about 
midsummer, making two weU-marked varieties that are supposed 
by some to be different seses. Like the trumpeter, it would keep 
well and coinmQud a fair price if frozen for export. 

Considerable quantities of this fiab appear on the coasts of 
the Middle Island during the months of September aad October, 
and also from the middle of January to the end of March, but the 
regularity of the supply is uncertain, according to the report 
of the Fisheries Commission. Mr. Inglis thinks they are driven 
off the coast at the latter part of the season by the dog-fish. 
They are abundant at Stewart Island, from whence the Dunedin 
fish market has been largely supplied. The Maoris resident on 
Cook Strait set nets and catch moki in abundance diiring the 
■winter, Mr. Liardet stated in evidence. Mr. Thompson, of 
Dunedin, says: "This fish used to he seen very seldom in our 
I market, but the superior knowledge of our fishermen of late 
has been rewarded by a plentiful supply." 



NANNYGAI {Beryx nffinu). 

Ileight equal to length of head, and one-third total length; 

f operculum with Iwo spines; pectoral is one-fifth the total length; 
eye situated high, its diameter being one-fifth the length of the 
head, and exceeding that of the snout; snout with two nasal 
apertures close in front, the posterior being the larger; inter- 

' maxillaries carry five teeth on the sides, aad a group of larger 
teeth on each side of a mesial notch, into which a projecting group 
of large teeth on the lower jaw fit. 

Colour, crimson-pink ; paler beneath. 

It is called in Sydney nannygai, which is said by Mr. TTill 
to be derived from the aboriginal name of mura ngin a gat, what- 
ever that may mean. Among the early colonists it used also 
to be called "mother nan a di," probably a corruption of the 
native name. The following remarks of the same author will be 
read with interest ; — 

" That which is taken on our coast visits some of the head- 
lands once or twice during the year; is shaped like a squire or 
\ Huall schnapper, and does not attain a great size ; its colour is 



liiight red, ■with iridescent atrealta, and the colouring matter 
appears to be in the sMn and epidermis, as they retain a portion 
even after being cooked. 

"The nanoygai has a very largo eye, and is found in the 

vicinity of reefa, no doubt for pretention, and is first flahod for in 

deep water at the North Head of Sydney, in the month of October, 

with hook and line, using the ordinary echnapper bait. Great 

caution is necessary at times in appr:)aching the ground, so that 

the boat may not be pulled over the rocks where they congregate, 

8 these fiah have been known to take alarm in such instances, 

nd, in conaequence, not to take a bait during the day ; otherwise 

ley bite freely, and many are taken. A month or two later a few 

re found off Middle Head, and aome have been caught between 

Diark Island and Milk Beach. The North Head of Botany Bay 

,.1bo affords a rendezvous for these fishes, as also at intervals along 

Rie coast south. 

" The beauty of this fiah is to be aeen only when first caught, 
and the flesh ia much better when fried very freah ; in fact, moat 
of tiie Australian fishea are tenfold better as food when just caught 
than when stale, although some keep tolerably well; but it eaunot 
be expected that the nannygai, which puts in an appearance in the 
' t of October, can keep many hours after removal front ita 



In the report of the Eoyal Commission of New South Wales 
the nannygai ia thus described: "It is a deep-sea fish, caught only 
with hook and line, and rarely taken during the winter months. 
It seems generally to make its appearance soon after the commence- 
ment of the warm season, and, to judge by the number sometimes 
taken at one time, probably comes in considerable shoals, but we 
have not been able to determine whether it is a migratory jish in 
the true sense of the term — visiting these temperate seas in the 
■ummer and retiring in winter to warmer latitudes — or whether its 
appearance is merely, as is the ease with very many fishea, a 
movement only from deep water to the neighbourhood of the land. 
The same uncertainty exists as to its spawning season. It is 
seldom seen full roed, and we have nut found that the very yoimg 
fiah are over seen in our harbours or on our coasts, so that it may 
be fairly inferred that, as a rule, it does not spawn in this vicinity. 
As an edible fish it ranks high; indeed, there are few better in 
the country. When shgbtly corned and smoked it ia said to he a 
great delicacy. The fliihermen never especially seek it, and it is 
only caught accidentally when fishing for schnapper." 

Of the Berijcida, Mr. Johnston saya there are only two known 
Tepresentativea in the Tasmaniaa waters — viz., Bmyx affinh and 
Traehiehthya MacUai/i. They are seen on rare occasions, and are 
oonAequeutly of little importance from a utilitarian point of view. 




70 PAKOEH — ^PAEROT FISH. 

The larger number of the genera belonging to tbe family live at 
great depths. The genus Beryx is sometimes found at a depth of 
over 330 fathoms. Neither here nor in Tasmania does Beryx 
affi/nis appear to have a local name. 



NGOIEO {see Conger Ebl). 



PARDEE, OR MANGEOVE FISH. 

UNCLASSIFIED. 

A fish 18in. long, Dr. Hector says, with black bands on a 
dark ground ; height equal to half the length ; peritoneum black. 
Does not take bait, but frequents rocks among the mangroves at 
high water. Found in Ngunguru and Whangarei Harbours. It 
is particularly abundant, Mr. Seymour Thome George says, at 
Kawau, where it is found in the nets frequently. Though a food 
fish, he does not give it a good character. The fishermen call it 
bream. 



PAEEOT FISH {LahricJithys psittacula). 

Two anterior canine teeth in each of the jaws. 

Head, rose pink ; throat, chin, and above the shoulders 
whitish; body sometimes uniform red, sometimes pale pinkish 
yellow, each scale tipped with deep pink; dorsal and anal 
yellowish, edged with pale purple, and with four or five rows of 
orange spots; caudal, yellowish, margined with grey, and red at 
the base ; iris, pale rose ; caudal, lunulate. 

The report of the Eoyal Commission on the Fish and Fisheries 
of New South Wales says: "This family — i.e, the Lahrida — 
includes all the rock and reef fishes known as parrot fishes. A 
large number of species are found in our seas, but many of them 
are only occasional visitors from the warmer regions of the north, 
where the Lahridae abound.'* Very little is generally known about 
the species called in Dunedin the parrot-fish. Mr. Thompson 
found it, in 1877, in the Dunedin market fourteen days during 
the year. Captain Hutton stated that it was not uncommon in 
Cook Strr:it. It was caught by Dr. Hector in Dusky Sound, 
Preservation and Chalky Inlets. 



PATIKI {Bee Flat Fish). 



I' ERCH — PILCHARD . 






PPEKCH {Girella ^mipUx). 
Leogth. three and Oiie-fifth times th.e height, and four times 
' that of Qie head ; orbital diameter equals half of snout, and 
one-fifth of height of head; mouth protrusal, with three imbricate 
rows (if small teeth, with blunt curved tips and a crowded belt of 
■ dsetacejus teeth on the inaide of both jaws. 

Dorsal begins behind the insertion of the pectoral and oyer 
. le ventral ; first soft dorsal ray ia over the vent ; baso of the 
'ftnal ia less than the soft dorsal, its length exceeding by one-half 
flie height of the dorsal, which is ono-fourth the height of the 
body ; second anal spine less than the third, the first being 
merely a slender prooess from the second, and not distinct in ita 
.j&Bertion; ciaudal, emarginate; lateral line arched; scales larga, 
b|iliate; colour (dried), olive brown. ^ 

V Length 16in. M 

Dr. Hector continues his description bj saying: "It is a 
handsome &sh, in geniral form and size of scales resembling the 
kahawai {Arriph salar). This fish differs but little, except in its 
,»Kiportions, from G. { Crinidmit) dmphx. Sich, and is evidently 
"*~Bely allied to that spscies which frequents the east coast of 
.stralia. 

In Tasmania it is called "the sweep," ranking high as an 

edible fiah. Mr. Johnston says that ''neither the sweep nor the 

OirtUa trieuipidata (the black bream) are taken in much 

ftbrmdance towards the south of Tasmania, nor do they seem to 

,d the estuaries so freely aa the silver bream {Chnjsopkryt 

[uitralU). They are principally vegetable feeders — their rows 

fine inciaora, frequently tricuapidate, being well adapted for 

purpose. They are most frequently taken together in tha 

.baU." 

"In New South Walea," Mr. Eamsay says, "the herbivorous 

vi'rlte, the black-fish, under which name several species of 

^rella are known, give us a regular and pa latable supply of g ' 

The Girflla belong to t!ie same family aa the acLnapper, 
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PLLCHAED, OK SAEDINE {Cliipca ungaj.). 

Length rather less than four times that of the head, or five 

lues the height of ihe body; lower jaw slightly proniinant; 

"ixillary extending nearly to the middle of the eye; ventrals 

W the posterior half of the haee of the fixst dorsal; abdominal 
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serrature Tery imlistjnct; operculum witli conapicuous rodiatin]^ 
BtrJEB descending towards the Biil:)Opi3rciilum ; scaleB iinely striated ; 
a series of more or Itss dit>ti&ct round blackish spots along tKe 

"Tliie is B. true representatiTe of the bermig kind in these seas, 
and it -visits the east coast of Otago eveiy year in February and 
Maxell, and when the schools migrate they extend as far as the 
eye can reach, followed by a multitude of gulls, mutton-birds, 
barrncouda, and porpoises. So densely packed are they some 
years that by dipping a pitcher in the sea it would contain half 
fish, BO that if large boats and suitable nets were employed 
thousands of tons could be caught. In the beginning of April 
they appear in Queen Cliarlotta Sound and are caught in large 
numlters, and converted by salting and smoking into the highly- 
eateemed Picton herring. Towards the end of April thfly appear 
on the coast of New South Wales, but nevertbtdeas it is very 
probable that these herrings do not really migrate beyond retiring 
to the deep sea off-shore to deposit their spawn." 

Mr. Fell, writing to Mr. Arthur, says : ' ' The fish is found all 
round Queen Charlotte Sound, and also the adjoining Pelorus, 
but is only caught here (Picton). Gonerally it is believed that 
they do not extend outside, but m.y half-caste fiahemian maintains 
that, if Bought for properly, they would be found aU round Blind 
Bay and in the Strait. They are not easy fish to find unless they 
are rushing to the surface, which is not often, and is a most 
pecidiar sight. These herrings are in Queen Charlotte Sound 
during the whole year, but only come into the shallow bays during 
winter. At that time of the year they keep together in large 
tihoals, but in summer time they keep more apart, and are some- 
times caught then, though rather hard to find. No systemadc 
fishing goes on during summer ; the fish prefer colder water, and 
thus leave the shallow bays when spring sets in. They spawn 
during summer, are always full of roe about Christmas time, and 
then keep in small shoals. As to the probable numbers visiting 
the Sound, it is difficult to say, but four smoke-houses were kept 
going all last winter (1882). Tbe haids made average IJ- to 2 
tons, but at times 10 tons have been landed." 

They appear only occasionally in the Dunedin market. They 
are very abundant in the Auckland waters, Mr. Wilson states, and 
especially so at the Thames, which he considers one of the beat 
fiidiing places in the Colony. They come in large shoals, he says, 
but no attempts have been made to catch them. In 1 885 Mr. l>onald 
Sutherland said, at the Wellington Institute: "There are large 
shoals of the pilchard at the head of Milford Sound. They are fnna 
fiin. to lOin. long. They finished spawning on the 2ud or 3rd of 
Deosmber. Tons of them are on the beach in Freshwater Bohh. 
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PILOHAIO). 73 

They are not occasional but constant visitora, as, in the report of 
-flie Koyal CommiBaion on the Fiaheries of New South Wales, we 
are told that thej 'appear aonually in immense shoals in the New 
South Wales waters about midwinter, passing in a northerly 
direction; and portions of the shoals sametimes enter the bays 
and harbours of the coast, but not certainly, as with, most fishes, 
fcr the purpose of spawning, for the shoals at that time consist of 
small and immature flab.' The same fish are seen to pass south 
-'■on the eastern coast of New Zealand about sis or seven montha 
afterwards, and then they are fuU-grown and full of roe." 

As the New Zealand pilchard is regarded as only " a ciimatal 
variety " of the English pQchard, some details about the pilchard 
industry may not be out of place. The pilchard, moreover, is 
specifically the same fish as the sardine, from which it only differs, 
Mr. Houghton says, in some slight structural details, and thus, 
under the same inquiry, particulars concerning sardine prepara- 
tion can also be gathered. Those who have given the matter 
attention have high hopes of the profits and dimensions the New 
Zealand pilchard and sardine trade may hereafter attain. 

Pilchards are captui-ed both by the seine and by the drift-net, 
the mode of using which will be found in another place. When 
die pilchard season arrives, men, hearingthe title of "huers," are 
etationed on hills and cliffs to look out for the shoals, and to point 
out by signals to the fishermen the direction the fish ai-e taking, 
after the manner of the Maori who had, in oldea times, men 
aimilarly stationed to watch the coming of the shoals of the 
Bommer fish. 

I The greatest recorded catch by one seine at one shot was 

r-ibRde at St. Ives in 1868. There, 5,600 hogsheads, or over 16 

[ million pilchards, were saved out of one seine. This catch was worth 

■between £11,000 and £12,000. Mr. Duff adds : " The seines did 

on one occasion in one day capture 10,000 hogsheads, or over 30 

millions of pilchards, worth over the boat's side £2 per hogshead. 

_I do not know the number of seines employed, but they could not 

Bsibly have exceeded twenty; but supposing they were twenty, 

an 20 acres, or at the highest figure 40 acres, of sea yielded 

k20,000 as its produce for one day, and each season consists of 

Wny days." So true is the remark of Professor Huxley that, in 

fee waters frequented by the pilchard, the sea, taken acre for 

' ore, is of greater pecuniary value than the land. 

The Hov. Mr. Houghton gives the following: "The seiners 
have various difficulties to encounter when trying to enclose a 
Bhoal of pilchards, and it is more common to miss than to have a, 

aBsfuI shoal. The tide has to be carefully considered. After 
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rT4 PILCHABD. 

a elioal is fairly enclosed, and the seine moored, there are etill 
many dangers and perils ; for instance, the Eashleigh seine, near 
Tintagel, enclosed a fine shoal, but next day a ground tiea came, 
which, lifted the foot ropes, and enabled the fish to escape. Four 
days later the same seine enclosed a lot of fish, when n, seal was 
found in the enclosure feasting, and when gorged broke throug'h. 
the seine without effort at hia pleasure when and where he pleased. 
Only 30 hogsheads were saved out of some 600. Seines can only 
be shot on places where the ground is smooth, and the water 
shaDow. Pilchard drift-nets, principally used on the coast of 
Cornwall, are about the size of those used for herrings, but with a 
slightly smaller mesh ; in fact, shrunk herring nets are frequently 
used in the pilchard fishery when the meshes have become too 
small for their original purpose. Some of the nets in use have 4& 
or 42 meshes to the j-ard," 

Of seines, Mr. Holdsworth writes : " For ordinary sea fishing 
seines may be divided into throe classes — the circle-net or seine, 
the tuck-seine, and the ground-aeiue. The two first are especially 
used in the Coniiah pilchard fishery. All these nets are used for 
surrounding or encircling the fisb. They consist of a long triua 
of netting, varying considerably in dimensions, but are always of 
greater depth at the middle or ' bunt ' than at the ends, which 
are called the ' wings ' or ' sleeves ; ' and thej' are shot in a 
circle if the net is to be worked entirely from a boat, or in a semi- 
circle if it is to be hauled on shore. 'Che back or upper edge of 
the net is buoyed up with corka to keep it at the surface, a point 
of great importance, as the net is principally used for catchii^ 
surface -swimming fishes, such as mackerel, herrings, and pil- 
chards ; and the foot is weighted with lead, to keep that part of it 
down, so that it may hang perpendicularly in the water. Two, or 
sometimes three nets are employed for enclosing a shoal of fiah, 
or as much of it as can be managed at the time. The first or 
principal net, called the ' seine,' ia about 200 fathoms long, and 
1 fathoms at its greatest depth ; to this another net of the same 
kind, called the 'stop-seine,' is fastened, and the two are shot 
together, each boat, with its own net, starting from the same 

C' ice, rather on the outside of the shoal of fish, if it be not very 
ge, but moving in different directions, although with the inten- 
tion of ultimately reuniting. The ' huers ' are stationed on the 
hills surrounding the bay, and signal to the men in the boats the- 
direction the fish are talang, the appearance of the water over th& 
fiah plainly showing to these men what their course is. The seine 
is at first carried along outside the shoal, parallel with the shore, 
and then brought round towards it, thus cutting off as large a 
portion of the shoal as the net will compass, whilst the stop-net, 
which is fastened tu the other, is shot at a rjght angle to the large- 
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seine and towards the land, aorosH the course of the 6sh. If one 
stop-net is not long enough for the purpose, a second is joined to 
it, and the ends of this and of the large seine are gradually hauled 
totrards eauh other on the shore side till they meet, and the fiah 
are entirely surrounded. The circle is then gradually contracted 
by talcing out the atop-nets, till the whole catch ia enclosed within 
the single large seine, the ends of which are at once fastened 
together. The whole concern ia then slowly hauled towards the 
shore, into some quiet part, out of the run of the tide, if possihle, 
till the foot of the net touches the hottom, and there it is securely 
moored with anchors on every side, and the upper edge with extra 
bnoys. The advantage of having the bunt or middle of the seine 
deeper than the winga will be obvious when it is remembered 
that, if the foot of the net does not touch the ground all round, 
the fish may escape underneath; and, as the shore ia always more 
or less shelving, a greater depth of netting is required for the 
deeper water. Such an enormous body of fish has heen some- 
times enclosed by one operation of the seine that it has taken a 
week to land them ; and even with more moderate captures two 
or three days may be required. It is necessary therefore, in the 
first place, to have the net and enclosed fish securely moored, 
next operation is ' tuciing ' the fish, or taking them out of 

leir net prison. This is done with the tuck-seine, a net only 70 
fathoms long, but very deep at the bunt or middle. 
is shot inside the uirele formed by the large seine, and 
the two ends are hauled into the boot the bunt is 
gathered up so as to bring it under the tish and raise 
them to the surface, when they are dipped out with large 
baskets and put into the boats to be taken on shore. The 
inicle made hy the largo seine is gradually contracted as the fish 
are taken out until the whole tatch has been landed, and the nets 
are then taken on shore. If the shoal of fish is apparently a stnall 

LG, then perhaps only a single net may be used, and the enclosed 
at once 'tucked' into the boat." 



Mr. Cornish says : " You must consider of this net (the seine) 
when shot as a round room in the water, without a floor or 
ceihng, and, if the shot is successful, it contains the pilchards. 
At the nest low-water time a net, called a tuck-net, and which I 
liken to a perforated pocket-handkerchief, ia let down from 
' i stationed at one side of the room of water, the tuck- 
nside the seine, and it is drawn up by means of ropes 
mlod in on board large boats stationed for the purpose at the 
hsr side, so as to scoop up the fiah in the seine. As the ropes 
come home the boats close in upon the net, and then a very 
exciting, and on moonlight nights a very beautiful scene sets 
ia. Millions of silvery httle fish are spluttering and clattering 



on. the surface of the water in tlie tuck-net. Half-a-dozen men 
are in the midst of them up to their knees in Hsh, working for 
dear life." 

Pilchard fishing is uncertain and "patchy." On one ooca- 
Bion, a writer Bays, ten boats with drift-nets went out in Torbay: 
no distance separated thorn. Eight took nothing, one ^t about 
100, and one boat several thousands— ia such compact bodies do 
they swim. Large bodies of pilchards may be attracted to the 
■vicinity of the boats by throwing into the water a quantity of cod's 
roe — imported from Norway for this purpose. The French fisher- 
men adopt this plan in their sardine fishing. Most piluharJs are 
caught by the seine. When a ahoal is sighted the seine boat 
moves in the direction indicated, and if it reaches the shoal in 
time it shoots its net. 

In the Fisheries Exhibition, pilchards were found cured by all 
the methods in use. Salted in barrels for the foreign market, 
dressed in oil as sEirdines, in salt sauce as anchovies, or "mari- 
nated," by soaking them in strong salt water, and afterwarde 
placing them in vinegar and oil. When the pilchards are cured 
in Cornwall for the Italian market, the method employed 
expresses from them, when "in bulk," large quantities of blood, 
■which tun from the curing houses down the streets in gutters to 
the sea; hence the old Coruish toast "Long life to the Pope, 
andmay our streets run with blood." The chief Italian markets 
for pilchards are Genoa, Leghoru, Naples, Civita Vecchia, and 
the Adriatic, 

Mr. Howard Fox, in Land and Water, thus describes their 
manufacture into Fumadoe or fermadi: " Women arrange them, 
first putting a layer of salt, then a laj'Ct of pilchards, and so on 
until ' the bulk ' is from 3ft. to 5ft. high ; the outside row of fish 
is laid with the heads out and slightly turned up, and the inner 
TOWS at right angles to them. French and Spanish salt, being a 
larger grain, is much preferred to English for the purpose. The 
fish remain in the bulk for thirty days, during which time brine 
and oil drain from them into pits specially arranged for the 
purpose. They are then taken out, sifted free from the dry salt, 
washed in a seine, and placed in regular order in casks of 
50 gallons, called hogsheads, the tails of the fish pointing to the 
centre and the heads out." 

Pressure is next applied by means of levers, to which weights 
are hung, and the casks are refilled and pressed three times during 
the space of nine days ; the weight of the hogshead should then be 
476lh., and the fish in each cask will vary from 2,500 to 3,000, 
according to size ; oil under Sin. being usually excluded, and packed 
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iparataly in other casta to be sold as small fiah. cliiDfly for homo 
toaanmption. The entire coat for euring ranges from ISs. to 22a. 
3- hogshead. "While the presaure is being applied the oil escapes 
a crevices left for the purpose in the bottom of the barrels, 
1 2 to 4 gallons of oil are obtained from each hogshead of 
aer fish. Pilchard oil is sold in Bristol, and converted into 
foreign cod oil by forcing eteam through it, and other processes, 
^e price being governed by that of cod oil. and varying from £3& 
■^0 £40 per ton. It is excellent for mixing paints. 

A large trade in cured pilchards is carried on between 
Oomwall and Spain, the idea having originated at Mevagissey. 
In 1876, a fish curer (Mr. Dunn) found there was a demand in 
the Mediterranean fish markets for bright aaltsd pilchards. He 
it thought the m.atter out, and then proceeded and cured several 
by throwing them, with salt, into barrels, and allowing the 
3 to rise over them. After keeping them steeped for some 
weeka they were washed, packed, and pressed into clean barrels, 
just as was formerly done by the old-fashioned Fumados. On 
their being put on the market it was at once seen they were the 
article wanted, for these fish, instead of having the dirty yellow 
hue of fhe fitmade., had the desired bright and clean silvery colour; 
hence they have been in demand ever since. The fish curer in 

r?8tion took out no patent rights, but allowed all to use his 
eovery, so much so that for some seasons paat not less than 
1,000 hogsheads of fish yearly have been shipped for the Mediter- 
ranean from Mevagissey alone. The barrels first used have been 
Bupereeded by large steeping vats, one of which will hold over 
500,000 fish. Since the business in question has.been progressing, 
has been discovered that the Spaniards cure sardines much after 



Pilchards have been known to ascend into brackish water when 
under the influence of fear. Thus, a large number were taken in 
the Dart, at Totnes Weir, having been chased there by porpoises : 
&nd, in July, 1880, when it was nearly low water, one was seen 
iming down the same river by persons standing on Totnes 
idge, which is 12 miles from the sea, pursued by an otter. 
;e pilchard leaped on the bank, and was aeoured. The fisher- 
len say that they have seen pilchards in multitudes quiescent at 
e bottom of the sea, as if esaaiining with their mouths the sand 
id small stones in the shallow water, and probably hunting for 
the largest ftsh, similar to the mackerel, being furthest out 



It has been said that the pilchards it 
ttie to diminished temperature in the upper waters, or from 
se, and consequently escape beneath the nets. 
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The following statement of the total number of pilchards 
exported, with price per hogshead, is from Messrs. Fox and 
Company's Pilchard Circular for 1882 ; it gives a summary since 
1870 to 1882 :— 



Year. 



Total 
Hogsheads. 



Price per Hogshead, to Curers. 



1870 
1871 
1872 

1873 
1874 

1875 
1876 
1877 
1878 
1879 
1880 
1881 



6,048i 


608. to 90s. 


45,683i 


208. to 688. 6d. 


l,138i 


Previous season's fish. 


18,406 


38s. to 85s. 


31,019 


25s. to 51s. 


819 


Previous Reason's fish. 


7,543i 


608. to 89s. 


7,337i 


528. to 9os. 


9,903 


528. to 100s. 


9,477 


408. to 80s. 


10,309 


308. to 608. 


11,937J 


41s. to 68s. 


11,843 


55s. to 80s. 


13,963 


42s. to 758. 



Having written so fully of pilchards, of sardines there is 
not 80 much to say. Sardines are prepared at Mevagissey as 
follows : Immediately the fish are landed they are taken to the 
factory and cleaned; then the washers arrange them in light 
trays, head downwards, to drain and dry. They are next boiled, 
then packed in tin boxes, which are filled up with the best olive 
oil, and subsequently soldered down. These tins are again boiled 
and the fish are ready for market. There were two open barrels 
of fish exhibited, one at each end of the westernmost case in the 
Spanish Court of the Fisheries Exhibition ; and one w^as labelled 
"pressed sardines," and the other *' salted sardines," but they 
were both pilchards from Cornwall, only more cleanly cured than 
usual. ** Sardines" to the value of 825,000 dollars were packed 
in Maine, in 1880, the fish being young herrings. The Eastport 
(Maine) trade gave employment at that date to over 1,500 fishermen 
and factory hands, in addition to 376 fishermen belonging to New 
Brunswick. The capital employed in Eastport alone on the 
sardine industry was over 480,000 dollars. In 1881, Japan 
produced about 194,657,489 kin (the kin being equal to English 
1 •323771b.). The sardine fishery is one of the most important in 
Spain, the quantity caught being over 100,000 tons a year. On 
the Spanish north coast, where the greatest trade and exportation 
take place, the export of sardines, exclusive of those tinned, 
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ATerage annually from 61 to 62 millions of kilogrammes, of tlie 
' value of £80,000 to £1^0,000 sterling (a kilogramme ie 2lbs. 
3o2&. Sdrs.). Lieut.-Col. FranciBOO Garcia Sola estimates the value 
of the tinned fish in Spaiu to equal that of the dried and salted. 
In Greece the sardine fishery takes place in Corinth, Chaleis, and 
Orseoi- It only lasts during the summer months, but it affords 
employment while it does to some 1,500 persons. The fish are 
caught ijy a fine seine-net, and always salted. These towns 
produce from a minimum to a maximum of 5,000 barrels annually. 
The salting is conducted in the simplest way. The fish are gutted, 
washed, and placed in the barrels, every layer of fish being 
alternated with a layer of salt. 

In France, on landing, the sardines are taken from the boats 
to the factories in hampers. Women are employed to cut otf the 
heads, to open and cleanse the fish, and place thejn one by one on 
Btone or marble slabs, previously strewed with salt. While this 
preliminary drying takes place the fires are lighted, and the 
purest olive oil ia put into large cauldrons. When the oil is in a 
state of ehullition the sardines are laid in layers in iron-wire 
baskets, provided with handles. These baskets are plunged into 
lolling oil, and then placed on shelves, covered with sheet zinc, 
to drain, the oil being caught for future use. The fish, when 
moderately dry, are taken to a drying-house exposed to the sea-breeze, 
and, having remained there a sufficient time, are sorted, put into 
"boxes, the small toing used for the manufacture of anchovypaste. 

In Spain the most important gear employed in sardine fishing 

in the "cercoreal" (royal circle). The fishermen, bymeans of twenty 

or thirty boats canying this net, make a, great circle and surround 

a large space of water, joining different parts of it, putting both 

ends together, and afterwards drag the whole net towards the 

fihore, forming at last a smaller enclosure. Here the sardines are 

tept until the preserving factories aie able to make use of them, 

and thus is obviated the necessity of throwing away much useful 

fiah, or using it for mftniire, as happened in former times with the 

m jBUrplue of the daily consumption. These nets are, it is stated, 

■"requently 1,000 fathoms, or more than a mile long ; 18 fathoms, 

r 108ft. deep; and employ, on some occasions, directly or 

indirectly, 150 men. Theytake, it is added, 10 to 14 hours to set. 

Klhe fiah are tempted to rush into the nets by cod roe, scattered on 

leither side of the wall of netting. The nets used in Galicia for 

'ine catching alone are said to be worth £220,000. 
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POEAE ( Chilodaetglut DmtghtH). 

Head tliree and a-half times the length ; height two and 
a-half times ; bodj compressed, elevated; snout produced; profile 
above eyeB dbru;^t; saout three and a-hnlf times the orbital 
diameter; fifth, sixth, and lowest pectoral rays thickened and 
produced to opposite the ninth anal spine, fourth lowest extends 
to the vent ; anterior insertion of pectoral below the sixth dorsal 
spine, which ia the highest of the series ; soft dorsal commences 
over the vent, ia uniform, but not equal to the spinous in height, 
end extends further back on the tail than the ansi; ventrala below 
the tenth dorsal spine. 

Thoracic region keeled, jugular with cross folds ; lips tumid ; 
teeth in a single series on intermaxillaries above, and on lower 
niasilleries small, trenchant, and deeply embedded in a fieshj 
gum ; cheek scaled; horizontal branch of operculum smooth; head 
and shoulder scales minute, body seales two-thirds diameter of 
orbit, cycloid; lateral line curved; stomach with a deep fundus 
and pyloric branch equal in length to Eesophagnis, four short cseca; 
intestine folded three times with a distinct spleen ; a distinct rectal 
division of the colon with strong muscular walls; remainder of 
the intestine membraneous ; abdominal cavity lined with blade 
pigment ; swim-bladder large and divided into lobes ; food, smsU 
Crustacea. 

Colour, grey or green on back and head; dorsal, blue-grey 
with green spots ; eheeks silvery ; gold and green patch on 
humerus and behind the giUa ; back and sides of body green; 
belly, silvery ; fins, steel blue. 



Such ia the description given of a fish by Dr. Hector, which, 
he says, is not common, but highly esteemed as food. It ia very 
local in its habitat, and ia caught alone with tarakihi in 10 to 15 
fathoms of water. Only two, however, he adds, were caught among 
1 00 tarakihi. The length of the specimen from which the descrip- 
tion was made was 2ft. ; and it is found at Ngunguru Bay (north 
of Whangarei), the Bay of Islands, and Auckland in October. It 
was named after the late Sir Robert Douglas. 
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BED MULLET. 



BED MULLET fUpmeoideg rUuningii.) 

The height of the body equals the length of the head, and is 
three aud two-tliirda in the total ; the barbels reach to the angle 
of the prieoperculum ; the vomerine teeth are divided into two 
lateral groups. 

Red, each scale with a violet apect, forming together longitu- 
dinal aeries ; snout and cheeks with oblique violet streaks ; the 
second dorsal and anal £ns with longitudinal series of violet 
specks. 

Dr. Hector says : " The red mullet represents in these seas a 
tish that is highly esteemed in Europe, and which was prized by 
the Romans for their banquets above all other kinds. Our red 
mullet was first caught by Captain Cook in Queen Charlotte 
li^ound, and the second speL'imen was not caught for a hundred 
years afterwards, off The Brothers. It is probably not uncommon, 
jand, if its habita were better understood, could be obtained in 
[tiantity for the market." 






Mr, Wilson soya the red mullet are frequently found in the 
Eaijara. They are oceasionally caught at the Great Barrier. 
I'he Eev. Mr. Teniaon Woods writes : "We have in Port Jackson 
Vpentoides Vlamitiffii, a red fish with a violet spot on each scale, 
and violet oblique streaks on the cheeks; and Upenew porosut, a 
red fish with two silvery streaks between tha eye and the mouth, 

farts above the lateral line darker, and the spinous dorsal 
lackish. Tho difference between the two genera is that 
Upeneoiihs has teeth on both jaws, on the comer and palatine 
bonea; U/irneus has teeth en both jaws in a single series and more 
on the palate." 

" The red or brilliant pink hue which the red mullet, sold in 
the English market, displays, is," Mr. Kent Says, "partially 
produced by the practice of removing its scales with the thumb 
nail, or other means, immediately after capture, and while still 
alive, causing the more brilliant display of the red pigment 
contained in the colour cells distributed over the surface of the 
liody." It must be borne in mind that the English red mullet 
is not the same species as ours, though closely allied to it. 
It is said in justification of the practice, that, were the scales 
not removed at the time oi capture, and the fish to dry while 
in transit to the market, they (the scales) would become very 
adherent, and it would be difficult to remove them without 
tearing the skin. A similar brilliant display is exhibited by the 
fish when dying under ordinary conditions, and it was one of the 
i'avourite pastimes of the Eomans to hold banquets for the purpose 



8S VBD MTJLIiET. 

of watfliing tlio changing colours of the fiali. m Jardine writes, 
"Willie the bright red (colour of health paased through various 
ehades of purple, violet, blue, and white, as life gradually ebbed, 
and t-onvulaions put an end to the admired spectacle. They put 
these devoted fish into crystal vessels, filled with water, over & 
alow fire, upon their tables, and complacently regarded the 
lingering sufCeriugs of thtiir victims, as the increasing heat 
gradually prepared them for their panipered appetites." Shrimpe, 
worms, and other small living marine animals form the chief 
staple of the food of the red mullet, and the ancient belief that it 
■was a fold feeder is not borne out by modem inquiry. 

The rod mullet is captured in grouod-seines, trammels, beam- 
trawls, and mnllet^nets. Occasionally they take a bait, but rarely. 
The reason assigned for their being taken in drift nets is that, 
■when changing their locality, they swim very near the surface, 
even should the water he deep. Those taien in a trammel are of 
more value than such as are captured with the beam-trawl, 
because, being less bruised, they keep longer. They are only found 
on the Cornish and Devonshire coasts in England inmmibeFs; and 
hut few instaucea are authenticated of their capture in Irish or 
Scotch waters. Thus they may be abundant in one part of our 
coast and almost unknown in others. Mr. Dunn says the ova ore 
ehed only a little at a time, and that the process may extend for 
days or weeks. 

The liver is considered the most savoury portion of tie fieh, 
and, in olden times, its bead was regarded as nest in delicacy. 

"On the British ooaata," Mr. Kent states, "the red mullet 
rarely exceeds a weight of from lib. to 21b., with a length of 12iii. 
to Hin. Occasiouallj, however, they have been taken over 31b. 
in weight, and in the Mediterranean they grow to larger 
dimensions." Mr, Houghton considers their usual size from 8in. 
to 14in., but he records the capture of one at Mevagiseey of ITin. 
Six in Mr. Williams' fish shop, in Auckland, in May last, were 
from 12in. to 14in. in length, averaging about 2lh. each. They 
came from the Barrier, and were the greatest number Mp. 
Williams has had at one time. 

"In normal seasons," Mr. Day writes, " these fish are found 
along the southern coast in Cornwall at about 20 miles out to sea 
in March, and from 9 miles to 10 miles in May, when they onme 
in with the mackerel, but are said to be of a roving disposition. 
They are off the coast all the year round." Mr. Houghton says 
they swim in shoals, sometimes near the surface, but usually 
frequent the deeper parts, and talte their food from the ground. 
In tiie summer they oome quite e!ose to the shore and rotia, and 
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B. few are caught in such localities ; but tke trawlers have 
generally to go several miles from the shore to effect their caipture. 

^^& wiater they retire to deep water and are not canght in such 

^^nnabers as during the summer. 

^pP. As to the value, alluded to by Dr. Hector, in which they ware 

^^eld by the Eomans, there are many records. The epicure 

Aei&ius Celer is stated to have paid a eum of not less thaa £t)d of 

our currency for a eingle fish. Martial haa an epigram on 

one Callidoris, who aold a valuable slnve, that, with the price of 

I the sale, be might purchase a red mullet to grace a feast he 
Attended giving. The epigram has in this manner been tranUated: 
I Thy GerraDt thou for a. greiit aimi did" at Bell, 

k That but (inue, Cullidoce, thou mi^ht'st face well, 

^ Nar fnr'dat thou veil : a muUet of four pound 

K Wtu the head diah whioh the whole table nromi'd. 

H May we not, wretch, exclnim s.g'ainHt thy feast ? 

f Say 'tvaa a mnn, cot fish, that thiiu did at aat, 

Mr. Mi tcheU writes ; "A mullet of 2Ib., each pound 12oz., was 
expected to bring its weight in silver. This value was often 
exceeded when the fish had grown scarce in their own waters, and 
lad to be sought on the coasts of Corsica and the south of Sicily. 
Juvenal speaks of a single surmullet as having obtained the price 
of almost £50. The more sober Suetonius tells us that on one 
jccasion three of these miillets were sold for 30,000 sesterces — at 
t jE70 for eachfiah." 



BED 8CHNAPPEE {AniUm RichariUom). 

Length about three aud three-quarters the length of the 

sad, or three times the height of the body ; length of the head 

lather more than three and a-half times the diameter of the eye ; 
lover jaw longer ; operculum with two flat spines ; preeoperculum 
serrated — feebly on the posterior margin, acutely on the lower ; 
teeth on the vomer, palatine bones, and tongue ; cleft of the 
mooith very oblique ; maxillary much expanded and truncated at 
the end, extending to the vertical from the middle of the ej'e ; 
sixth dorsal spine the longest, less than half the length of the 
head; second anal spine very strong; scales finely serrated; 
caudal forked. 

TTniform rose pink, passing into pale grey on the body. 

The red schnapper belongs to the same family as the hapuku 
and kahawai, the J'ercidm. It was described as a new species by 
Captain Hutton, and is not, wrote Dr. Hector, unfraquently 
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Dr. Hector adds to some of the foregoing details the foUowing'T 
'Another fish caught in considerable numbers in Wellington 
!arbour, Bemerocieies aeanthorhi/nchm, chiefly with the hook from 
the jetty, is often also called the sand-eel, but is inferior to the 
last-mentioned fish both in flavour and size. Buth flshes are 
coloured with variegated, purple, and blue markings, and are 
'kably beautifuljwhen alive." 
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SCAD {nee Horse Madkekel). 



SCHNAPPEE {Pagnu anicohr). 



Length about three and three-quarters the length of the head, 
and two and three -quarters the height of the body ; diameter of the 
eye equal to the interorbital space ; fourth dorsal apiue the longest, 
and goes two and a-half times in the length of the head. 

Reddish, more or [ess tinted with brown, and with numerous 
blue spots on the sides; below, eilvery grey; upper part of caudal 
reddish, lower part pale grey ; iris, pale brown. 

»This fish sometimes attains a total length of 31in, 
Dr. Hector says : " There are few fishes better known in the 
Qorthem parts of the Colony than the schnapper. This name, by 
whi<^ it is best known, i£ adopted from Australia, its Maori name, 
iamure, being seldom used by Europeans. It represents in these 
Beas the braize of the European markets, and is remarkable for 
its singularly abrupt profile and the brilliant metallic lustre of its 
ecalea. The schnapper is not frequently reported to occur south 
«f the Kaikoura Peninsula. A few have been caught off Moeraki, 
^TjQt the fish which usually goes by that name in the Dunedin 
^■■arket is the tajrakihi. The schnapper frequents shallow water, 
^Hpd is generally caught with the net in Wellington Harbour, but 
^Hm Natives may often be seen catching them with a hook and line 
^^tethe surf on exposed sandy beaches when the wind is off shore. 
' e observed rooting 
d crushing 
■eight of an 
but they are 
.dsome fi.'ih 
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An idea of the abundance of the echnapper in northern waters 
(tan lie gatliered from the evidence of Sir. McLeod before the 
Auckland Fiaheriea Committee in 1870. In rejdy to thequealion, 
Hb8 tish-During he«a tried on a large scale in New Zeelandf 
he fiaid : "I am iiot aware of its having been tided on a large 
Hcale, hut in January last I took 1,900 schnapiier in one haul in a, 
Beine-not, and in curing this large quantity there was not a single 
losa, although the month of January is the least adapted of all 
seasons for fish curing." Some few years since the Katiyes at 
Maketu were said to have had a haul of 20 tona. 

The following details are taken from the report of the Eoyal 
Commission on Fiah and Fisheries of New South Wales ; " It is a 
deep-water fiah, found generally on or near rocky points or reefs 
running miles out from the coast. Its food is chieflj" the mollusca 
living on the 'rucks, though the readiness with which it snaps up 
bait of- the most varied description indicates tastes of an omm- 
TOroua charaeter. Like all or most fishes it has its periods of 
migration and accumulation in shoals, a movement well expressed 
by the term schooling. The time of the appearance cd JJie 
' school Bchnapper ' is the early part of sununer ; it is then b^eved 
to be three years old, the previous stages of its existence being 
well known under the names of ' red fiream ' at the age of one 
yetH-, and of ' squire ' at two. At a still greater age the scimapper 
eeems to cease to school, and becomes known as the ' native ' and 
'rock native,' a solitary and sometimes an enormously large 
fish. At the first appearance of the school-fish in early Gummer 
the roes are small, but the full size is attained in or about 
January, about which time no doubt the spawn is deposited. The 
actual mode of deposition of the spawn has never been observed, 
and the same may be said of the date of the appearance of tbe 
young fry ; but there can be little doubt that the deposition takes 
place in moderately deep water near the land, and that the young 
ore hatched before the winter season. The young fish, in the 
shape of red-bream, are abundant in the harbours and inlets, 
but never in shallow water, and are seldom taken in large 
quantities in the seine; they take the hook, however, freely, 
and the captui-e of them is a favourite pastime of the Sydney 

Count Caatelnau remarks that the female has alwojs a rather 
oval profile, and the young male has the same, but in the latter 
sex age brings on the development of a curious crust on the nape 
of the head, and a protuberauee, which, in very old individualB, 
takes the appearance of an enormous nose, and gives to soma of 

} individuals a most remarkable resemblance to the human 
face. Some old specimens assume a beautiful red colour. The 
young are covered with white and sometimes blue spots. 
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" Hie range of thia ap(»oieR is very wide. Any isolated reef 
r submerged rock surroiuideil by deep wnter," Mr. Woods says, 
Y be considered its favourite haunt." " The largest of the 
" Mr. Hill writes, " are caught ofl points at nightfall, at 
. times of tide — young flood at some, ebb at others. A 
_ e old fish, monarch of his ground, cunning and fastidious to a 
degree, a r^ular epicure — he must be tempted with choice morsels 
before the well-chosen bit whidi conceals the hoolt will engage 
his attention. And you must bear in mind, at the same time, he 
is only a ■ oncer ' — that if he once fairly took the bait and you 
licked or missed him in the strike, it was good-bye for that time ; 
e fairly hook him with strong tackle your work and anxiety 
Bor the time it l^ts will be something intense. The tugging, 
wking motion of the schnapper is unmistakeable, and when he 
Kta hia fihoulder to the line he goes oS with a rapidity that makes 
be cord whistle again, either through yonr fingers, or over the 
Scat's gunwale ; a steady and continuous strain, no stray line, to- 
"' r with some skill enables you to safely land him. at which 
fime you can realise that your patience, toil, and ansiety are re- 
warded with a fish from 201b, to 251b, weight, fit to embellish a 
noble banquet. The bait for these fiah ai-e star-fish, squid, 
mackerel, yello*-tail, mullet, and other fiahea ; the whole of these 
■t particular times will be readily taken, but when the sohuapper' 
ftppears dainty, mackerel and equidmay tempt him when all others 
CaU. Cook it whichever way you please — by the primitive and 
impromptu method, frequently adopted by fishermen, of roasting 
it before a fire elevated au inch or so from the ground by the aid 
of a couple of forked sticks, which answer the purpose also of 
taming the fiah by lifting them from the ground and reversing 
their position. No preparation is necessary in the first instance, 
save to take out the inside and wash the part clean. Whea 
SutSciently cooked the scales htU come off from either side in one 
" ' !, leaving a firm, beautifully white, and tempting dish." 

Pot the table, boiled and served with egg sauce; in fillets, or 
B a curry, any way, the fish ia excellent. 

Schnapper heads, so conatantly wasted, simmered in water, 
MTOured with pepper and salt, ami a Httle lemon, make most 
ngeellent soup, eaten with bread and butter- — called by some, 
r souchie. For stock for fish soup nothing better, it is said, 
X be obtained. 

Captain Eobinaon gave some interesting evidence before the 
Oommittee of the Provincial Council of Auckland, some fonrteeu 
« fifteen years since. " On one occasion," he said, " on a voyage 
to' the Mauritius, I took a quantity of schnapper, cured as co3, 



for the consumption of myself and crew, and we preferred it to 
cod-fish., inasmuch, as it kept remarkably well, and was firm wlien 
cooked, while the cod-fiah became much broken before it could 
be used." He added, further: "I consider selmapppr equal to 
cod, and far superior to ling." 

Mr. Wilson saya it resembles lobster in taste when canned. 
It dries and eolts well. Every one in Auckland knows what it is 
like when smoked and dried. 



SEA BKEAM {'ee WAFBHor), 



SEA MULLET [m MiKAWHin). 



SEA. PERCH {Sebastea peno'.des). 



I 



Total length three and a-quarter times that of the head, or 
titree and a.-half times the height of the body; diameter of the eye 
rather more than the IenBl,h of the snout, and leas than one-third 
of the head; interorbital apace rather less than half the diameter 
of the eye ; vertex with prominent spines ; a flat expanded and 
crenuiated tentacle on the interior side of the anterior nostril; 
third and fourth dorsal spines the longest, rather less than half 
the length of the head. 

Head and fore part of the back, oliTaoeous brown ; hinder 
part of the back and sides, reddish orange ; belly, yellowish ; five 
transverse bands of olivaceona brown on the sides and back, which 
are partly produced on to the dorsal; fins, pale yellowish, marbled 
with olivaceovis brown ; inside of the mouth, violet ; irie, hazel. 

"The pohuiakaroa," Dr. Hector says, '■deserveamention, as it 
these seas the genua to which the Norway haddock 
ie one of the most frequent and troublesome fish, 
saught in a moderate depth of water round the coast, and especially 
in rocky harbours, being almost worthless as food, and armed 
with so many sharp spines that it is a difficult task to detach it 
a the hook. It is the proper sea-perch of these waters," 

In Tasmania it is called the rock-gurnet, and represented oa 
frequenting the lower portions of Iar{{e estuaries, or on fishing 
banica, from 3 to 8 fatboma deep, in the neighbourhood of 



" The TaanianianB hold it in great esteem for 
_. ) table," Mr. Johaston says ; and that it ia caught abundaatly 
on the northern coaat. They are also found on the trumpeter 
ground." In Victoria it ia called the red-gumet perch ; in New 
South Wales the gumard-perch. The Tasmanian fishermen give 
it no better character as a food fish than Dr. Hector. 

Kit Till be seen that a difference of opinion exists as to its 
aality. 
lei 
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SILVEH EEL {Congromurma habentata). 
Upper jaw much projecting beyond the lower; dorsal com- 
mencing immediately behind the base of the pectoral ; tail longer 
than the body in the proportion of three to two. 

Above, pale greyish ; below, silvery white ; vertical fins 
narrowly margined with black ; iris, white. 

In Madeay'fi Betenptive Catalogue of Australian Fishes there 
^ said: "Melbourne, once seeo. Bondi (one specimen, cast on 
loh)." 
In the Taemanian catalogue it is described as rare. Mr. 
Bamett, lessee of the fish market, said in evidence: "I have sees a 
few brought to market in winter, but do not know where they are 
caught." 

iThe silver-eel of New South Wales ia of a different genua. 
SKATE {Raja namia). 
Male.— Back nearly smooth, with a few scattered aaperitiea ; 
patch of sharp hooked spines near the centre, and another at the 
anterior basal comer of the pectorals ; anterior edge of the 
peetorals with small hooked spines ; tail with a single row of 
Blunt ribbed spines, with smaller ones between them ; snout pro- 
duced, acute ; anterior lateral profile deeply emarginate ; inter- 
orbital space concave, about one-third of tne length of the snout ; 
mouth crescent-ahaped ; teeth long, curved, and pointed, except 
the posterior ones, which are blunt ; dorsals nearly equal, distance 

Kween them equal to the base of the first. 
I'emale. — Back rough, belly smooth ; five to six spines over 
h. eye, one to three on the back over the shoulders ; no hooked 
Brines on the pectorals, escept some small ones on the anterior 
edge ; tail with three rows of spines, one on the top and one on 
each side, those on the top continuiug up the back as far as the 
«iid of the ventrals ; teeth smaller than in the male. 
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According to Mr. Tbompeon's observations, tlie spotty ia aJeo 
known in Dunedin as the butter-fiah, as, when writing in 1877, 
he said: "The epotty, or butter-fish of our local fishermen, has 
been very plentiful this ysar, and has been brought to town i 
large numbers at timeB; was in the market 128 days, as against 
thirty-four days for last year." The next year he tells us " that 
it was a regular seine fish, aud got aloug with the flounders," etc.; 
adding in the most tantalizing manner possible, '' There are two 
sorts of spotty — a big and a little." Aid then, after saying the 
fishermen called them kelp-fish, writes : " Spotties in market 154 
days." They were found by Dr. Hector in the West Coast 
Sounds ; and Mr. Cheeaeman has noticed them as far north as 
Auckland. They are found in Tasmania, and recognized as a 
food fish, but are not held in much favour. It is there called the 
parrot-fish. It belongs to the same family as the parrot-fish of 
New Zealand, the Zabrida:. 



SPRAT {Clupea spraUns). 

Head four and one-third times in the length, and less than 
the height ; first ray of dorsal equidistant from centre of eye and 
root of caudal; ventrals beneath the anterior base of dorsal; eleven 
distinct abdominal serrations behind ventrals ; mouth small, with 
lower jaw prominent. Maxillary expanded, extends to beneath 
anterior margin of orbit ; opercles smooth (larger specimen with 
reticulate veins on prieoperculum, but not striate}, posterior 
margin with a blunt notch ; tongue with an oval patch of teeth, 
and teeth also on palate ; gillrakers fine, close set, and shorter 
thandiameter of eye; scales large, regular, smooth. 



Colour (from aaialler specimens) silvery, darkish on back, 
with patches of minute spots ; the sides in certain lights also show 
eleven bright stripes ; pigment spots scattered over the snout, and 
in two regular lines on lower jaw. 

Mr. Arthur writes, in the Tratisactiona of the New Zealand 
Ijutitute, vol. XV., p. 204, see. 9: " This beautiful little silveiyfish 
is mentioned by Dr. Hector as having been found in Fovea ux Strait / 
and near Wellington. A fishmonger in Duuedin remembers it ' 
being in the market about eight years ago (1874}. I cannot 
find thnt this herring has been again seen on our coasts till May 
of this year, when it appeared in large numbers for a short time 
at Oamaru, close in-snore, about a fortnight altogether. The 
shoals did not visit Moeraki Bay or Dunedin Harbour. One 
circumstance may fairly be inferred from the minuteness and 
buoyancy of the ova, which is that in whatever depth of water 
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5 Bpamiing. may take pla«e the hatcliing ■will occur on the 
rface of the sea in all probability. I liave made a rough 
nlculation from the cize of the roe lobes, and find that one of 
tBe fish will contain over 20,000,000 ova." 

Mr. Stoddart, writing to Mr. Arthur, saya: " For years prior 
''to 1875, when I was living near Moeraki, the sprat visited the 
reefs regularly from March till May in incredible numbers, which 
were easily seen by ua while fishing there, as they came close 
under our boat. They always disappeared on the approach of 
cold weather. The red cod (Loiella Bocchui) which we caught on 
the reef were often found to be stuffed full of sprats— indeed, they 
were sticking out of their mouths. The lish reef lies about 
3 miles off-shore." 

In a aubseyuent letter from the same gentleman, he adds : 
:'I have nmde inquiries about the sprats. Captain Liddle (who 
^s been fishing at Moeraki for the last fifteen years) says they 
are there every yeai' in any quantities about the reefs a mile 
from the shore. They begin to appear about Januarj', but are 
mtMt plentiful in March and April. On two occasions during that 
period they came in-shore into Moeraki Bay in dense masses, as 
they did also at Oamaru and Timaru. He could give nie no 
information which way the shoal travels, as they seem to be all 
over the sea ; and accounts for their going close in-shore, eome- 
times in dense masses, to other fish pursuing them. 

" Mr. Leggatt, who used to have the landing service at Port 
Moeraki, and is now in Ohristchuroh, also knows the iish very 
well, and remembers his boys getting buckets full, left among the 
holes in the rooks hy the ebb tide, some four or five years ago. 
Oaptain Liddle says that with a hoop-net, which he sinks a few 
feet at the stem of the boat, and then throwing over some 
food he can catch any quantity any year. There were plenty at 
Uoeiaki at the same time (May, 1882) these shoals were in 
Oamaru Bay, but they did not come close in." 

Mr. Oosgrove writes: "It makes its appearance on the east 
coast of the Otago Peninsula in the month of November, and 
remains off the coast of the South Island throughout the seasoa, 
which is, so far as I cao gather from aearching inquiries and from 
personal observation, from November to the end of March. When 
first seen the shoal is usually travelling southward. StUl, this is 
not invariably the case, as I have on one or two occasions seen it 
head towards the north. The direction in which the shoal is moving 
can at any time be ascertained by watching the movements of the 
mutton-birds (Puffiniis tristis). These birds follow the shoals in 
vast numbers — indeed, I might say, in myriads. So great are 
their numbers that I have seen a portion of the surface of the 
water, several square acres in extent, literally black with them. 
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"The shooJs paaa and repass tlie coast between Ocean Beach 
and Sandfly Lay several times during the season, at a, distance of 
from a-quarter of a mile to t«o miles from tbu shore, aocordine to 
the state of the weather. Should the sea be very (uilm, witn a 
gentle breeze from the land, they are almost sure to como in-shore. 

" For many years in succession they came in at Sandfly Bay, 
a beautiful spot at the foot of Mr. W. Robertson's property, l»ut they 
liave only twice visited that harbour during the last iive years; 
whea, however, the sprats do come in, either at this place or any 
other place along the coast, they come so olose that all the pools 
around are actually packed with them, and when the tide ebbs, 
the silvery little creatures may be seen turning over on their 
backs in thousands, dying for want of oxygen. 

"Mr. W. Robertson informs me that the shoals have passed 
Sandfly Bay every year since he settled there in i860, and that in 
1881 a shoal came in for a few minutes, but went out again, and 
passed on towards the south. 

"The shoals are sometimes followed by great numbers of 
red-cod, bnrracouda, (proper, and dog-flsh, end these again are 
followed by seals. When such is the case, the scene from tJie 
«hore bafdes description. On the outside of the shoal are terns, 
gulls, and mutton-birds, fighting and screaming over their prey; 
while beneath are the large flsh already mentioned driving the 
fiprata towards the surface ; and, added to the noise of birds and 
flsh, you hear the sudden splash and short bark of some three or 
four seals. So pressed have I seen a shoal, that several square 
yards of the fish were raised quite out of the water by the efforts 
of the sprats at the bottom to get out of the way of their enemies' 
attacks fi-om below. On one of these occasions I caught sis large 
dog-fish by means of a large hook lashed to a long rod. As theae 
fish lay struggling on the rocks, sprats came sliding and eTOB 
jumping out of their mouths in great numbers. 

" As an ai-tiele of food the sprats are reaUy excellent. When 
fried in olive oil they are deemed a luxury by the most epicurean. 
As to how they could be caught for market when off-shore, I dare 
not venture an opinion ; but when they are in-shore I can with 
confidence affirm that they could be caught in great quantities with 
hand-nets alone. Indeed, so numerous are they at theae times 
that a man standing on the rocks could lift them out of the shoal 
with a shovel." 

Sprats are called kupai by the Natives at the Thames, and are 
fonnd in great abundance — in tons, Mr. Masefield says — in the 
early months of the year in the Kaipara waters. 
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The sprat is deservedly esteemed as food, being nutFitious 
d cheap. In somi) parta of Scotland they are thua preserved: 
''Selected fish are washed in salt and water, then threaded on wire 
akewera and suspended for two hours in a pickling vat, sn that no 
two fishes touch one another. On being removed they are hung 
up in a current of air until the next day, when they are smoked 
like bloatere until they assume a yellow colour. They will keep 
four or five days, and additioual pickling and smoking will enable 
ikem to keep longer. 

Anchovy paste from sprats may be made as follows ; SufKgient 
for a peck of sprats — 21b. common salt, 3oz. bay salt, lib. 
ealtpetee, 2oz. prunella, and a few grains of cochineal, pounded 
well together in a mortar ; into a stone jar place first a layer of 
fish, then of the pounded ingredients, and so on until the jar is 
filled ; press them hard down and cover closely. After sis months 
they will be ready for use. 

An important trade has sprung up at Lowestoft, in. Cornwall, 
where sprats are being tinned as anchovies. It is said that 
3,000,000 tins of sprats, similarly cured as anchovies on the west 
coast of France, are annually imported into England. Mr. 
Anderson Smith says that a sardine from the west of France, a 
email pilchard fi'om Cornwall, or a sprat from the north of Scotland, 
are practically equally good if equally carefuDy and skilfully 
prepared. 

When fished for in the sea they are generally taken from close 
in-shore to about 3 miles out. Sprats are generally taken by 
means of a large bag-net. made with small meshes, and termed a 
8tow-net, which is placed in a tideway, its mouth towards the 
tide. Seine and drift-nets are also used for their capture. The 
stow-net is thus described in the appendix to the Sea Fishery 
Commission Report (Imperial), 1863-1865: "The stow-net, as 
generally used, is a funnel-shaped bag, about 150ft. long, with 
the mouth 30ft. deep and 22ft. wide, the upper and lower margins 
of the entrance being secured to pieces of timber, termed ■ baDis.' 
The net is composed of four parts, each having a difi^erent sized 
mesh, that of the cod, or pointed end of the funnel, being very 
small. When the net is worked the vessel (at that time called a 
stow-boat) comes to anchor, just at the turn of the tide, at some 
spot where there is aa abundance of fish, as shown by the presence 
of numerous gulls and by other signs. The net is then lowei-ed 
"to a certain distance below the sunace, and the mouth is kept 
«peu and facing the tide by means of ropes from the ends of the 
lalks to the vessel and to the anchor, the long net streaming away 
"wnder the vessel. In this position the stow-boat and net remain 
enehored for about six hours, or until the tide is done, the sprats 
lisiog carried in myriads by the current through the square mouth 
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of the net, down to the narrow aquared extremity. As soon as the 
watch on deck obaervos that the tide is becoming alack the mouth 
of the net is closed by the two balks being brought together. This 
ie effected by means of a chain, made fast to the middle of the 
lower balk, and leading through an iron loop or strop on the 
ugper one, and thence upwards to a short davit at the bow of the 
vessel. The net ia then brought alongside, and secured there with 
ropes called girdlines. The cod, or small end of the net, having 
been hauled on board by the pinion— a rope leading from the cod 
to ttie vessel — the end of the net is opened, and the fish are 
measured out, 3 bushels at a time, into the vessel's hold. This 
mode of fishing, commonly known as ' stow-boating.' is only car- 
ried on from November to February, the time when the sprats 
enter the estuaries and other narrow waters along the coast. The 
quantity of fish thus taken ia sometimes enormous, and it is found 
that when the shoala are very large they are almost always com- 
posed of sprats ; but when these fish come in-shore in small parties 
they are generally accompanied by numbers of email herrings, and 
the young of other kinds of floating fiah." 
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SWORD FISH (XljiMus glaiiius). 

The sword-shaped upper jaw much depressed and fiat. 
Dorsal fin elevated in immature specimens. In old specimens the 
middle part of the dorsal and anal fins become very low or 
disappear, so that there are two fins on the back and behind the 
vent. 

In the early part of January, 1875, a specimen was stranded 
at Shelly Beach, Auckland, secured, and described by Mr, 
Cheeseman, since which period its capture or discovery has been 
comparatively frequent on our coast — ^sufficiently so, at all evente, 
to cause it to be regarded as one of the fish frequenting our Nbtt 
Zealand waters. 

The specimen described by Mr. Cheeseman was over lift, 
in length. 

The sword-fish has been popularly portrayed by Chambers 
as a " genus of fiahes," having the upper jaw remarkably elong- 
ated and compressed in the form of a sword or dagger. The body 
ia ratber of a long shape, and covered with very small scalee. 
There are no teeth ; there is one long dorsal fin ; there are no 
finleta ; the ventral fins are wanting ; the sides of the tail are 
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very strongly keeled ; the tail fin is large and forked ; only one 
species ia known (J. yladitiit) ; plentiful in the Mediterranean and 
in the warmer parts of the Atlantic; sometimes, but rarely, seen on 
the British eoasta. It is bluiah black above, and ailvery white on 
the belly, the one colour passing gradually into the other. It is 
hiehly esteemed as an article of food, especially when young. It 
is harpooned by the fishermen of the Mediterranean, and is power- 
ful enough to drag a boat about for many hours after being 
struck. It has been said to attack the whale with its sword, 
but this is extremely improbable. Its food consists in great part 
of squids and cuttle-fish. The use of the sword is unknown. 
Instances not unfrequently octmr of ships' bottoms being per- 
forated by the sword, but there is no good reason to think that 
^^m intentional attack is ever made." 

^^B In New South Wales the Ebt. Mr. Tenison Woods says : 
^H^Che sword.fiah is very dangerous to the schnapper fishermen." 
^^&. Oliver states that on two occasions boats tying on the outer 

grounds were impaled by sword-fish, and the crews only saved 

their lives with the utmost difliculty. 

The Italian fishery is described in the following terms : 
"This fish (X gladiun) is the object of a very peculiar, if not 
extensive, fishery on the Colabrian and Sicilian coasts, and in the 
adjacent Strait of Messina, between the months of April and 
September. These fish, which have the habit of swimming near 
the surface, and who also travel in considerable numbers in that 
season, are sighted by loot-outs [antennieri) usually seated on the 
very tall masts of peculiar boats (fehicht) ; near these are stationed 
a number of fast boats l/ontri) with a shorter mast, on which ia 
perched th6 fgriere, who follows the direction shouted and pointed to 
by the antrnnieri: on the prow stands the harpooner (tanciatore), 
and as the boat is swiftly rowed up to the fish he throws his 
harpoiro {dra^nierii); the wounded fish is followed up by a 
second fast boat, the first returning near that which holds the 
antennieri. It is a moat esdting scene, witneaaed once near 
Messina. It has been described, nearly ia the same words, 
by Polibius, and Spallanzani, and Vetrioli, at an interval of uigh 
2,000 years." 

" The sword-fish fishery," writes Professor Goode, "is carried 
«n from New Bedford, New London, and several smaller ports of 
southern New England, About fifteen small vessels are employed 
in summer, and the yield of their harpoons, together with that of 
their mackerel vessels, amounts to about 1,500,000 pounds." Mr. 
<iriffin says the flesh is white, well flavoured, and nourishing. " It 
lias found its way into the New York markets." lie adds, '' the fish 
Iteing principally harpooned in Long Island Sound." 
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TAEAKIHI {ChUodaetyltts tnaeroptiru^) . 

Length about tbree and a-half times that of tlie hei. _, 

simple pectoral rays, the uppermost reaching to the fourth Krffc- 
ray of the aual ; dorsal notched, seventh spino the longest, rather 
more than half the length of the head ; second anal spino strong, 
and longer than the third. 

Silvery gi'ey, paler helow, sometiraes reddish purple on tlia 
lack ; a black patch over the base of the pectorals ; fins, dusky ; 
iris, purplish. 

Of the taralvihi, Dr. Hector writes : " This la a very coiomon 
fiah in the market, and aomea into season in September. Two 
siaes are generally sold during the spring months — the Bm.aller 
ones, three or four to the pound, being the best; the flesh of 
the larger fiah, which are 31b. to 6lb. weight, being considered 
rather tasteless. Throughout the whole year the tarakihi may be 
caught with the Eook in 10 to 25 fathoms water with a saudy 
bottoEv." 

Captain FairchUd writes that they are chiefly caught about 
Cook Strait and the Bay of Plenty, while another friend says they 
are found only on certain grounds "out at HOa." 

It, however, has a wide range, as Captain Hutton gives its 
habitat as the Australian seas ; and Madeay as Fort Jackson, 
Tasmania, and Port Philip. A fisherman, giving evidence before 
the Commissioa in Tasmania, said he had caught them oif the 
islands in the Strait, Kent Group, all round Tasmania, and at 
Eddystone Point. 

The tarakihi is found in the Tasmanion waters, where it is 
known as the black perch. Mr. Johnston says: "It is par- 
ticularly an excellent fiah — some preferring it to the real trumpeter. 
The young are caught on the numeroua ^o(^ky banks, in 3 to 
4 fattoms of water, in the upper bays of the estuaries. The 
young are invariably of a bright silvery appearance, with a 
conapicuoua dark-coloured tranaverse bar across the shoulder and 
posterior lobe of operculum, and terminating towards root of 
pectorals. This bar becomes obsolete or not so conspicuous in the 
mature form; and this may partly account for some of the 
confusion which still exists in the classification of this moat 
variable species. The fish take bait readily — the mussel, boiled, 
being a favourite." 

In Sydney it is called the carp, or morwong, where its leugili 
varies from 12in. to 18in. The report of the ijoyal Commiesion 
says it is equal to the cod or Kng for aalting. They are generally 
caught in deep water on the schnapper grounds. 
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TEETAIil {Caranx Gsorgiamii). 
Teeth Terj smoU ia both jaws, on the vomer and palate ; total 
leiigtli (our or Ecutr and a-half times the length o£ the head ; or 
about three and a-half times the height of the hody ; upper jaw 
rflther longer ; masiUary does not quite reach to the anterior 
marpiu of the eye ; breast scaly ; lateral line follows the curve of 
the hack and becomes straight below the middle of the soft dorsoL 
Above, pale gi'een and purple, with golden and silvery 
reflections; below, silver;- white; a blackish spot on the operculum; 
top of spinous dorsal blackish. 

Dr. Hector aajs : "The trevalli is the arara of the Maoris, or 

the U'evalii or earalli of the fishermen. It is a highly esteemed 

fish, that is verj- common in every part of the Colony during the 

summer months, but is in best condition at the commencement 

andclose of the aeason. Its sides are partially armed with keeled 

apiues like those of the horse-mackerel, but its In-illiaiit yeDow tints 

^iddeep eompressed bodyreadiiy distinguish it. The flesh is very 

Idelicate, but lees so in the larger aized lish, about 12iu. in length 

nM^iS^ *hs best size for the table. The trevalli frequents shallow 

^BtOT and feeds among the rocks, so that it may sometimes be 

■44Ught by the hand at low water. In Auckland it is sometimes 

T-ealled the yellow-tail, but this name appears to be also used for 

f the kiog-fiah. The fish known as trevalli in the Dunedin market 

ifl Bi different fish, allied to the wai'ehon." 

Mr. Thompson describes the trevalli as a constant visitor to 
Ilfte Dunedin iisJi market during the three years he recorded the 
l^fish BUpply in Dunedin. It was found there 110 days in the 
year, Mr, "Wilaon says thoy are abundant at Kaipara, and smoke 
■plendidly, though they are not adajited for canning. They 
are ocuoeionally found up to lOlb. in weight, but average from 
31b. to 3jlb. Captain I'airchild says they are comparatively 
plaatifnl all round the North Island ; while above Kawau and 
the Barriars they are said to be particularly abundant. 

Mr. Johnston, after saying how 'much they are prized for 
toodin Tasmania, and that only the smaller fish are seen in the 
ilocal markets, adds that they are caught fey graball and seine as a 
inile, but they take bait rapidly, and may be caught with hook 
Wttd line. Ill the Taamamim beicriptice Cataloi/ite it is said the 
Jaiger fish, lOlij. to 12lb. in weight, are taken in deeper water 
than in the ei ■ 



I. 



_ Mr, Eamsay writes : ' ' The white trevalli { Caranj- Gmri/ianus) 
vUah, on the New South Wales coast, is seldom taken weighing 
orer IJlb. to 2lb., is found on the shores of Queensland a much 
greater size, not unfrequently reaching 5lb. to 6lb., and affords 
fine sport to line fisiiors ; it is also taken with the aeine in large 
quaatitJes. The bait used in line fishing ia a blue-bodied crab," 
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parts, especially on throat oiid bpUy. The latter is usually found 
on a rocky bottom, in shallower water, near shore, and in thia 
atate is never found with mature genital organs, and rarely 
exceeds 61b. or 711}. in weight. Unlike the immature bastard, 
however, the sehool-fish, or black trunipoter, which is most pro- 
bably the immature form of the deep coral-reef trumpeter, ia nald 
in most esteem as an ai-tide of food, and commands a higher 
price in the market. The fishermen are of opinion that the two 
forms represent distinct species ; but, as the general characters 
are identical, and as the smaller form caught in shallower water 
is never found with the genital organs mature, it is most probable 
thnt the latter is the immature form of the larger. It is likely, 
just as in the well-marked type of red bastard trumpeter (Zairi^ 
Fordtri), that they seek the deeper coral reefs as they approach 
maturity. No other conclusion seems possible, taking all the 
facts into consideration. 

With regard to the exact spawning season and the spawning 
grounds of the real and bastard trumpeter, little is known. We 
may recapitulate what has been learned, howerer, with respect to 
the former. They are only found with the genital orgam in 
a mature state in the outer coral reefs, 10 to TO fathoms deep. 
The Bchool-fish, which are in all probability the half-grown or 
immature, are, however, found in shallower, rocky bottoms, 
nearer land, although an odd one of the latter may be caugltt at 
times among the mature forms in deep water. It ia probable, 
therefore, that the mature fish spawn on the reefs in deep water, 
that the young fry afterwai'ds approach the shallower, rooky 
bottom nearer shore, where they grow up into the stage known aa 
school-fish. As these approach maturity they return to the 
deep coral reefs from whence they originally migrated. There are 
several details about the trumpeter, given in evidence by fisher- 
men and others, which do not appear in Mr. Johnston's observa- 
tions. Thus, Mr. Smith had caught the large fish full of spawn in 
deep water, and had observed the milt running from them in May 
and June. The heaviest trumpeter he had ever caught weighed 
about 60lb. The current on tne trumpeter ground is eonaetmiea 
equal to 3 or 6 knots. The sinkers are lOlh. in weight, with 
deep water line generally of 80 fathoms ; the line, white hemp, 
Jin. in circumference. Mr. Eush said : " The coral-reef trum- 
peter swim in large schools. '1 hey spawn in deep water in June, 
July, and August. I have never seen mature ova in fish undto 
161b." Mr. Martin had caught trumpeter 16 miles from the 
mainland, off the reef Pedra liianea, where the water was shallow 
— only about 25 fathoms. In 80 fathoms the bite is as distinct 
as in shallower water. The trumpeter bite ia a heavy, solid, 
euBwined bite, repeated two or three times. .Spent fish are caught 
on the same ground about November or December. 



WAIHEPO. 

TUEBOT (SmFlat-Fish). 



WAIEEPO ( Tn/ffon thalasei.i). 

Tail with a cutaneous fold along the lower aide, tiie depth of 
the fold being nearly as high as the tail ; tail much longer thaa 
tlie body; anterior profile obtuse; large conical ihoi'us, in greater 
or lesB number, iuaerted on & round radiated base, are distributed 
along the middle of the bade, on the acapnlary and other regions, 
and especially on the toil, where thej- occupy the aides as well 
as the upper surface; Bven the cutaneous fold is covered with 
amallei stellate oaeifiuations. 

Concerning the ray family, Dr. Hector writes: "This is a 
group of fishes not so much appreciated for food as they deaerye, 
and which, though not uncommon, are hardly ever brought to 
I market, at least in Wellington." 

To tbie family of fishes also belongs tbe formidable siingaree, 

> wairepo of the Maoris {Trygon thalaesiit), whicb is greatly 

I prized as food among the Natives, and in some parts of tbe coast 

attains to the most e. 



Mr. Seymour George givts the following details of the size of 
3 he harpooned at Kawau, in 1880; "Length from snout to 
I -tip of tail, 9ft. Uin.; length of tail, 6ft.; breadth, 4ft. 7in. ; 
[■depth, about 1ft. 6in. It must have weighed," the captor said, 
"at least 2cwt. The tail waa covered with spines; also a row 
I nearly the whole length of the back, and part of two other rows of 
I spines running parallel with the main row of spines on the back." 

Mr. Couch, writing of the Trijflon genus, says that the common 

Tariety keeps on the sandy ground at no great distance from land, 

and in summer wanders into shallow water. It scarcely ever 

takes a bait. It defends itself by twisting its long slender tail 

round the object of attack, and tears the surface with the serrated 

spine, lacerating it in a manner calculated to produce violent 

inflammation. It appears to be deciduous at intervala (perhaps 

annually), and to be replaced by another. These spines are 

aometimea used as a point to arrows and spears, for which they 

are well fitted. A writer in the Field, some years since, said : 

"In Samoa these ray stings are in high repute still, not only for 

'leads (in which case only an inch or two is used, lightly 

d to the staff, so aa to leave the point to fester in the flesh), 

r- hat, they say, as a quaint means of getting rid of an obnoxious 

I ■ chief. You break off some inch or so from the sharp end of the 

Lstang, and stick it in a peculiar way in the aleeping-mat. Ths 



r 
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obnoxouB cluef casts himself down to rest, possibly well filled 
with kava, and the first small barb penetrates hia akin ; slightly 
distressed, he turns round again, and a eecond one enters ; und ao, 
tossing and tumbling, he passes the night, till the whole is safe 
within his ribs, working up like an awn of barley. Soon after he 
dies with symptoms of general dropsy, with but little external 
marks to teH the reason why. I know not whether this be true 
or no ; but I do know that it was told me by a Samoan ohiof, 
whilst looking over my collection! of stings, and more particularly 
gloating over those of the eagle-ray {Mt/liuiaUa aqujla)." 

Captain Moloney, writing in the FisJieriee LiUraturr., says: 
" I have with me the caudal and spine of a small sting-ray which 
was removed from the side of a fisherman of Quittah Gold Coast. 
In lifting the fiah into the canoe it struck him. the spine re- 
maining in the wound. Six hours later the man was seen by 
one of the colonial surgeons, when the wound presented a very 
discoloured, unhealthy appearance. The man died six days later 
from ompycema caused by the wound." 

Writing of the poison organs of certain fish. Dr. Giinther 
has stated that such organs are found in the sting-rays, the 
the tail of which is armed with one or more powerful barbed 
spines. Although they lack a special organ secreting poison, 
or a canal in or on the spine hy which the venomous fluid is 
conducted, the symptoms caused hy a wound from the spine 
of a sting-ray are such as cannot he accounted for merely by 
the mechanical laceration, the pain being intense, and the 
subsequent inflammation and swelling of the wounded part ter- 
minating not rarely ' 



WAEEHOn {JYejiloneintis Brama). 

Length three and three-fourths that of the head, or two and 
three-fourths that of the height ; diameter of eye equal to length 
of snout ; top of the head fleshy, upper profile convex ; prEeoper- 
oulum eraarginate ; operculum with an obtuse point over the 
ahoulder; pectorals pointed, reaching to third ray of the anal; 
oaudal forked ; lateral line curved to the end of the doraal, 
thence straight. 

Back and sides, greenish silvery ; belly, white ; snout and top 
of the head, brownish; pectorals, blackish; base of caudal, reddish. 

Of the warehou, Dr. Hector says t " The sea-bream is a fish 
deservedly prize.d by the Natives. In Wellington it a|,pears in 
the market in October, and continues at intervale during the 
whole summer, but the largest specimens ai'e seen in the North 
during the winter. It cannot be considered a common fish. 
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Ipecially in the South, and according' to the Natives it is very 

S;iilar in its viaits to the coast. Those commonly hroup;ht to 
iington Trejgli from lib. to filb., hut in the Nui-tli. oiitaide 
Hokianga Harbour, they are Bometimes obtained 3ft. in length, iu 
whiuh ease their weiglit would not he less than 2alh. or 301b. 
The flesh of the smaller-sized warchou is rich, with a veiy delicate 

ITour, and they deserve to be preferred to the tai-altihi and 
nng KQoki, along with which they are generally sold in. the 
(rket. In Dunedin market, diu'ing the autumn uioriths, a 
leely allied species [Plntf/gtfthwi Uuttani) passes for trovalli, but 
sse fish are very small." 
In Tasmania the warehou is called the " snogtail trevalli," 
d are said in the Tnsmaaian Catalogue to be abundant ju the 
months of February, March, and Apnl. They Bometimes in a 
mature state reoch a size of 2ft. 6in., and weigh from 121b. to 
141b., and Mr. Johnston says they are better flavoured when 
under lib. in weight; but in Victoria, where they are imported 
in quantities from Tasmania, the larger fish appear to be in 
greater favour. They are taken with hook and lino without a 

Y 

^|P *' Snt, — After reviewing the converHation Mr. Thompson and 
^ElTself had the honour of having with you yesterday about 
colonial fishery, I think that perhaps it might help you in gaining 
further information on the subject, unconnected with local or 
interested opinion, by giving you condensed extracts from my 
note-books, written at the time I made the examination in eaoh 
locality. I may here state that the firm of Marshall and Co., who 
<ommissioned me to make the researches referred, is now assooi- 
ated with the firm of Gillon and Co. The new departure, so to 
speak, in Scotch fishing, viz,, steam-trawling, has caused the 
amalgamation of the two tirma. Although I have not the 
.authority of the firm for using their name, 1 do not think there 
is any harm in doing so. 



WHITING (*M Cod). 



I TELLOW TAIL (sen H.utu asd Kkd Ood). 



Mr. J. Mackenzie to the Hon, Sir Jiteid's Todkl. 
" Port Chalmers, 29th March, li 
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" Aucltland was my first port of call. The intense heat of the- 
climate there, theoretically, is against it as a fiah- pre serving or 
ciiriag country for other than the most costly processes of pre- 
aerring, and the dearest kinds of fish, only suitahle, as far as price 
is concerned, for consumption as a delicacy and rarety by the 
wealthy, I carefully fished the Firth of Thames, round Oape 
Colville to Port Charles, Kennedy Bay, and Mercury Bay ; found 
plenty of firm, delicate fish, the schnapper being the only large 
fish that could be got in anything lite large quantities. Exam- 
ined the coast northwards as far as Whangarei Bay ; found 
schnapjier, mullet, kahawai, and bream of fine quality ; but, as 
the weather was so bad. I did not devote much attention to this 
locality, further than to satisfy myself that fish in counties* 
millions frequent the neighbourhood of Great and Little Barrier 
Isles, and the Firth of Thames. I crossed overland to Kaipara 
Harbour, During my visit, the whole harbour from Helensville, 
at the one end, to Aratapu, at the other end, a distance oi over 
80 miles, seemed to be actually swarming with the largest and 
finest mullet in the world. Those fish will not take hout and 
bait, and are very difficult to net. Tor tinning this is a fine fish, 
but, aa they are covered with a thick coat of very strong Boales, 
the cost of cleaning them for tinning will, in my opinion, cause 
the cost of production to be too high to allow it to be sold cheap 
enough to command ready sale other than as a luxury. I, am 
afraid that it will turn soft in the tin. Although I exaaimed the 
coast-line from Kaipai'a Heads to Waitara, near New Plymouth, 
including the harbour or bays of Manukau, Waikato, Wha- 
ngaroa, Aotea, and Kawbia, I am not in a position to say that 
£sk always inhabit this region, but I am satisfied that large shoaiU 
of aohnapper, mullet, and kahawai are to be found here, during 
some portion of the year in-shore, and most likely off-shore all the 
year round. I found soles or flounders, kelp-fish, mullet, and 
bream everywhere in-shore, and abo many varieties of small hot 
^^ very excellent fish that I cannot name or classify. After roanding 

^H Cape Egmont. rough weather prevented me from fishing until oft 

^M the Island of Kapiti, and oS that island and the Inland of Mana 

^B I hooked groper. and netted moki and rock-cod, and got also 

^H cray-fieh. kelp-fish, and butter-fish. 

I ' 

m 

m 

I i 



Port Nicholson, or "Weliington Harbour, and Palliser Bay I 
did not examine, because I got all the information I wanted from 
the local fishermen and the Wellington fishmongers. From Wel- 
lington I went to Nelson, and from thence to Cape Campbell, on 
the east. I minutely fished all the Picton Sounds, and also tried 
the off-shore or deep-sea fishing off Cape Campbell. I found the 
whole of this region actually alive with fish, and the climate moiv 
suitable for iish-preserving and curing than north of Cook Strait- 
The most abundant fiah is the Picton herring; not a true herring. 
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pither is it a true pilchard; but it is a good fiah, and adapted 

■ " tijiDiug and ciiring, and, aa it is found here in immense 

antities, it could be ho oheaply procured that the export trade 

p, this artitle alone should rival in a few years the herring trade 

n the North of Scotland. Oi course this fiah, as well aa all 

J herring tribe, is migratory ; but fishermen would soon find 

out its habitB, and follow it in its rounds from station to station, 

aa IB now done with the Scotch herring. Groper. moki, ling, and 

cray-fiah I also found to Cape Farewell, on the west aide. The 

mold is a good fisli for tinning, wet-salting, and smoke-drying ; 

but, as it will not take hook and bait, but has to be uaught in 

nets, and aa it inhabits rocky ground, I was not able to ascertain 

if it is jilentifnl enough in tlus quarter to depend upon it for large 

supplies. jFrom Cape Campbell, fin the west, I did not get a 

chance to try the fishing on tha coast, owing to rough weather, 

until close to off Martin Bay, and here I commenced to meet 

with fish in such numerous shoals that from there to off Oamaru, 

in-shore and oii-shore, I believe millions of tons of fish could be 

caught yearly. It is simply a question of proper appiiancea, and 

finding out the beat and quickest modes of catching the fiah; for 

the fish ore there in countless millions, and uaturnl harbours 

abound from Milford Sound to Oamaru. The Sound swarms 

with blue-cod. moki, trumpeter, rock-cod, and cray-fiah ; and 

off-shore are ling in great quantities, and also groper. Stewart 

Island coast, in Foveaus Strait, I did not fish, because I got 

[ the information I wanted from a gentleman oi the name 

! Wait, who reaided there many years— a very intelligent 

Br. Euapuke Isles, off Bluff Harbour, in Foveaux Strait, 

3 with moki and trumpeter, but, as the moki has to be 

Mted on rooky bottoms, high winds and rough sea generally 

teTailing here make the fishing rather dangerous. Ooaaland's 

Qetake, on tho mainland, commands ejilendid moki fishing 

founds, and also blue-cod, rock-cod, and trumpeter fishing, 

I here I began to meet with the barracouda in largo numbers, 

1 found them all the wii)' northwards to off Oamaru ; but off 

,j)e Saunders and Otngo Heads sefflns to be a central gathering- 

[ound for countless miUions of those fish for several months in 

16 year. Those fiah are caught in a most peculiar manner. The 

(hermen are provided with strong hardwood rods about I Oft. 

' _ ; to the rod is attached a strong cord 2ft. or 3 ft. long, and to 

b end of this is tied a piece of red wood, generally cedar, about 

^ long, |in. square, and through the piece of wood a common 

bught nail is driven and bent back to form tho hook. The 

bit of the rod with the line and piece of wood is vigorously kept 

Acribing circles iu tho water. The fish snaps at the piece of 

Wd, and is flung quickly into the boat. As there is no fang on 

> hooked nail the fish drops off as soon as it is in the boat. 

} men fishing, and one man rowing the boat, will often catdh 
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from tliirty to forty dozen fish in two or three hours. As the 
barracouda awim about at groat speed, some days it ia difficult to 
follow them about, and if there is a slight aea running the boats 
now in use cannot work. 

" The local fishermen tell me that some seasons aU kinds of fiah 
are scai'oa, but, as the fishing hitherto has only been prosecuted 
in-ahore and in few places, the fishermen do not know much about 
the habits of the fiah. Ling and groper, in great quantities, I 
found from off Chasland'a Mistake to off Timaru. Those fiah are 
found aoraetimes in-shore, but to get them in quantity they must 
be fished for off-ahore. Otago Harbour commands most extensive 
and valuable barracouda, groper, ling, rock-cod, and cray-fish 
fishing, and with proper fishing-smacks Otago Harbour could also 
command the blue-cod fishing. The kinda of fishes that I hav 
satisfied myself can be obtained in large quantities cheaply, and 
fit for export trade, tinned, wet and dry-e^ted, and emoke-driad, 
are Picton herring, in Cook Strait, Blue and rock-cod, naoki, 
trumpeter, groper, ling, barracouda, eray-fi^h, cockles, flounders, 
trevaUi, silver-fish, mullet, kelp-fish, gurnard, and about twenty 
other varieties, including a kind of mackerel, abound on 
the coast of both Islands, and tinning and curing factories 
would use all in their season if ever established. But the 
other kinds I have mentioned, along with schnapper and 
large mullet of the North Island, are the kinds to make 
the large trade with ; and no other country in the world baa such 
a varielj, and distributed i-ound its coast so well. As a central 
station for fish-curing and fish-tinning, Stewart Island seems to me 
to be one of the most suitable places in the world. It commands 
the beat in-shore and off-shore fiaiung-gTOunds in the Colony. 
Sawdust, the proper ingredient for smoking, can be obtained in 
abundance for taking it away. There ia plenty of timber and 
water. All that ia wanted is population to supply the labour for 
tinning and curing factories, and a market for the preserved and 
oured fish. If capital, aided by Government subsidy, will start 
operations here, Stewart Island will be one of the ■wealthiflHt 
provinces of the Colony. 

"I hope I have been able to state my views so as to bo 
understood by you. 

" I have, &c., 

" John Mackenzie, 
"Sir Julius Vooel." 




The eliarka, with which our waterB abound, are certainly of 
great commercial value ; and what infonnatioE is to hand on 
the Bubjeet is gathered in the hope that ahark-fiahing may be 
prosecuted, not only for its own sake, but for the preservation of 
other fish which are considered edible by Europeans. And the 
latter consideration is of some importance, as in Tasmania it is 
affirmed by the fishermen that the use of deep-sea lines would 
be yalnelesa there on account of the number of sharkB with which 
the waters swarm. 

" In Tasmania," Mr. Johnston says, " certain of them (ffnfeu* 
cami) are captured and the livers boiled down for oU. The fins of 
this shark are also exported for the preparation of isinglass." Mr. 
Robert Smith, when giving evidence before the Tasmanian Com- 
mission, said : " There were five boats out last week shark 
catching. They save the fina, take out the liver for the oil, and 
sell the carcasses for manure. It is a profitable occupation- — it 
pays well. The fins go to Melbourne." Mr. Hill, in the Sydney 
JUifil, says : " The iivor may be rolled or boiled out ; the oil from 
the former process being said to be of the better colour, and gives 
less trouble." 

Mr. Qriflin wrote : " The skins, it is said, are used in the 
naanufacture of jewellery. The akin, when dried and cured, takes 
^ polish equal to that of stone, and bears a strong resemblance to 
■fclie fossil coral porites. The teeth of the shark are prized by the 
Tsfatives of the EUis group and other Islands for their spears and 
o-fcher weapons of war. The teeth of the shark are serrated or saw- 
^«3ged. A hole is drilled through the upper part of each tooth, 
^^thith is then tied to a piece of hard wood by means of a strong 
fi.tre. The hilts of swords are protected by cross-pieces with the 
fc^eth fasteaed on them in the same way. These weapons make 
3"»ich frightful wounds that the Natives, in order to protect them- 
selves, put on an armour made of rope before going into battle." 

Tlie report of the Eoyal Commission of New South Wales 
b-OB the following; "The fins always find ready purchasers in 
tlie Chinese market; the liver yields a largo quantity of excel- 
lent oil. equal in quality for medicinal purjiosos to the best cod 
liver oil; tlie skin of some of the species is much in request for 
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fihagreen; and the flesh, though seldom eaten, haa been found by 
anolyBis to contain mucli more nutriment than thnt of any other 
fish— indeed, to come near to beef and mutton in that respect. 
They are, of course, very destructive to other fishes, and there- 
fore ought to be destroyed, and the uses just mentioned to whioh 
they may be put should Strengthen the other inducementa to get 
rid of them." 

Mr. Ohin Ateak gave some valuable evidence before the New 
South Wales Eoyal CoairaiBsion. "The flesh of the shark," he 
said, "would not sell in China, cured or fresh, only the fins and 
skin. The skin was used for sandpaper for earpenterH' work; and 
the fins are boiled down, when a strong juice is got like isinglass. 
At some places they make it dry — dry it well, to make into soup." 
The isinglass sella readily at 3a. a pound, and the fins were 
bought in Sydney at £28 a ton. "A great quantity of fins are 
used," the witness said, "for, when a large dinner is made, one 
end of the table is full; and they make it pickled. The tails are 
not used." 

In the Hawaiian Islands, we are told, sharks are caught in 
great numbers. The Natives seek them in caves below water 
while the gorged fish sleep with their heads forced into tho aidns 
of their resting-places. The diver alips a noose round the adl 
of the shark, which is then hauled up and dispatched. A Ivanaka 
has been known to seize in this manner six or eight sharks in 
a day. The oil is extracted, and forms the motive for capture. 

The Icelander carries on a large trade in shark oil. A fleet 
of 100 sail is engaged in this industry. When the shark ia cauglit,. 
its liver is taken out, and the carcass is thrown overboard. In 
a fortnight or three weeks a vessel will return to port with 
120 casks of liver, which is boiled down at a grimy and noisoma 
littie shed in the suburbs, and the oil sent to Germany, The 
Greenland yearly take of sharks is stated to be some 15,000. 
The industry ia carried on with vigour both on the North and 
"West Coasts. Both decked and open vessels are engaged. Tha 
species of shark caught is the I^piargvs berealis, and, according 
to a writer in Ckumheri' , it ia pursued solely for the sake of 
the oil yielded by the liver, the rest usually being thrown away, 
though sometimes the flesh is preBer\'ed for food. " The sharks 
vaiy much in size, running up to 18ft. to 20ft. in length, and 
■1ft. or 5ft. in diameter through the thickest part of tho body, the 
yield of oil from each liver varying from 4 and 5 up to oO gallons. 
Eich livers yield two-thirds of their bulk of oil, poor ones only 
about one-hali. The vessels used in ehark-fishiug are f or tha 
most part schooners of some 30 or 50 tons burden, manned by 
.eight or ten men. The usual fishing season is from January or 
February till August. During the winter months the sharks 
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frequent shallower waters, and are found 20 miles from land 
in SO fathoms or theteabouts. In smiimer they seek deeper 
water, and are caught 100 miles or so oS. the coaet in a depth 
of 200 fathoms. It haying been ascertained by sounding that 
the ship lies in water of a suitable depth, preferred with a 
sloping, soft mud bottom, the vessel is anchored and the fishing 
commences. The hook used is 12in. or 15in. long, baited with 
seal blubber or horseflesh, weighted with an 8lb. sinker, and 
attached with a couple of yards of strong chain to an IJin. line. 
The hook is allowed to hang motionless about a couple of fathoms 
from, the bottom. As a rule, the sharks are very shy of taking the 
bait at first, and the fishers may wait long for their first bite ; 
but once the sharks commence to take it, they crowd to the spot 
and may be hooked in quick succession. They then take the bait 
greedily, and mth little caution. It often happens that a shark 
which has slipped off the hook after being drawn up to the ship's 
side and harpooned, takes the bait again aftei' a short interval, 
and is drawn up with the harpoon sticking in its bodj-. As soon 
as the shark reaches the surface, harpoons and lances are stuck 
into it, and the spinal column cut. Large hooks are fixed into the 
body, and chains passed around it ; and, thus secured, it is cut 
open and its liver removed. Formerly it was customary, after 
taking the livers, to fasten the bodies astern of the vessel, thus 
attracting other sharks to the surface, which were harpooned as 
they rose to feed on their dead comrades. Now the bodies are 
generally cut loose after the liver has been taken out, and, sinking 
to the botto]n, they attraot other sharks to the spot, thus enabling 
the vessel to lie and fish for a longer time without thanging its 
position. When the livers are brought on shore they are stored 
in vata until the solid matters have settled to the bottom, after 
which the more fluid portion is melted in iron pots over an open 
fire. The oil thus obtained is more or less of a dark colour, 
according to the degree of decomposition the liver has suffered 
before melting, and the temperature to which it baa been subjected. 
By this process the liver yields about two-thirds its bulk of a 
coarne and not very savoury oil. A shark-oil refinery can genoi'ally 
be detected by its odour a great distance. Of late years refining 
by steam has come considerably into use, and the liver is taken as 
fresh as possible. By this means a finer, lighter-coloured, and 
less odorous oil is obtained, though the yield is less. The bodies, 
too, always contain a considerable quantity of oil, which could 
probably be abstracted by pressure or other means, and the 
residual mass made into manure. The crews of vessels engaged 
in shark fishing are paid about 3Sb. a month, with a premium of 
6d. per barrel of liver. The captain gets 3s. 3d. per barrel on 
the first hundred barrels of the season's oatch, and 3s. 4d. per 
barrel on the remainder." 



Cfiptain Moloney, O.M.G., -writea: "Sharks are eaten in 
Weetern Africa, as in many other tropical countries; and, ttImii 
conaumption at the time is not equal to available quantity, the 
BVuyluB is sun-dried or smoked, being treated as are herringB' 
and shrimps. 

"In view of the field presented, it is astoniahing -why 
sharks are not put to use, as in Norway, where they are cap- 
tured for their livers; or as in India and China, where the fiiis 
foim a very important article in trade, the people of the former 
country preparing from them — in addition to other extracts — 



In Norway some of the fish furnish livers weighing only 
from 23lb. tu 30lb., while from others livers of 2201b. to 4501b- 
nre obtained. 

It is "said of Norway that the carcasses of sharks Lave heet»t 
of late years brought ashore for the purpose of being manu^ — 
faetured into manure or guano. The mode of capture there i^^- 
by moans of line and hook, baited with seal blubber or Bom^»^ 
other rancid and etrong-emelling bait. The annual yield irojcm- 
this fishery amounts to from 8,000 to 10,000 barrels of Kvera , 

worth 150,000 gulden. The oil of the shark ohtained by a 

heating is said to be extremely fine, and is used for purposes odi 
illumination. 

At Kurrachee a large fishery is practised. Dr. Buiat, writing- « 
states that there are fifteen lai'ge boats, with crews of twelve — ^^ 



mea each, constantly employed in this pursuit; that the value o_ 
the fins sent to the market varies from 15,000 to 18,000 rupees , 
that one boat will sometimes capture at a draught as many ae 
100 sharks of various sizes, and that the total number of sharke 
captured during the year amounts probably to not less than 40 OOO— 
Lw^e quantities are imported from the African coast and' the 
Arabian Gulf, and various parts on the coasts of India. In twC 
years B,770cwt. of shai'ks' fins were exported from Bombav ta 
China. "^ 

Shark fishing is common and popular in the East. Aloac 
the coasts of Scinde large nets for the capture of sharks n vr ^m 
employed in the comparatively deep sea, a mode of capture- 
more prolific than the hook and chained cord. Shart fins aie 
exported from Ceylon to India; and Zanzibar, we are told ha»— 
a large import trade of dry and salt fish, principally shark 
and acar-fish, while large quantities are cured in the Nati™ 
villages. 
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Ising'lasB is, as moet people know, one of the purest of aciniiil 
glues. For some time its preparatioa was almost peculiar to 
Kussia. It was made of the air -bladder and sounds of difEereut 
kinds of fish which are found in the large rivers that flow into 
the Caspian and North Seas. It was formerly only obtained from 
the common sturgeon {Aceipgmer eturio), but, as a popular writer 
says, " the necessities of modern commerce have, however, led to 
the discovery that the same part in many other fishes forms good 
isinglass ; and instead of Russia, aa formerly, beine almost the 
only producing country, it is now brought from and obtained in 
many others." Isinglass is of great use in clarifying beer and 
other liquids, and having been found the beat gelatine for their 
purpose, is verj- largely consumed by brewers. The beat is usually 
rolled in litttle ringlets, the second sort is laid together like the 
leaves of a book, and the common sort is dried without any care. 
When fine it is of a white colour, semi-transparent, and dry. It 
dissolves readily in boiling water. It is also used for stiffening 
silk, making sticking-plaster, chemical tests, etc. 

The preparation of isinglass in 
Astrachan, consists in steeping the swimming blade 
removing carefully their external coat and the blood which often 
covers them, putting them into a hemjien bag, squeezing them, 
softening them between the hands, and twisting them into small 
cylinders. They are ready for the market after being dried in the 
sun, and whitened with the fumes of burning sulphur. 

In some districts of Moldavia another process is followed. 
The ekiu, the stomach, the intestines, and the swimming-bladder of 
the sturgeon are cut in eraaU pieces, steeped in cold water, and 
then gently boiled. The jelly thus obtained is spread in thin 
layers to dry, when it assumes the appearance of parchment. This 
is softened in a little water, and rolled into cylinders or ei^tended 
into plates. 

In the matter of fish manure, Mr. Leggatt, in 1869, gave the 
following evidence before the New Zealand Fishery Commission. 
He said ; " There is a small cruatacean resembling a shrimp, and 
usually known as whale-feed, which frequents Q\a coasts in 
immense quantities in the season. As a fertilizing agent 1 have 
used this, and found it vastly superior to any kind of manure I 
have ever used— even guano, of which it possesses all the stimu- 
lative powers without being e.^haustive. It comes in such immense 
quantities as often to extend as far as the eye can reach, and may 
be " shovelled " into a boat or small craft by means of hand-nets, 
under the lee of reefs off-shore. I have always considered that 
the visitation of this Uttle anim'd will in time come to be an event 
uf the utmost importance to Otago, as the supply ie inexhaustible, 
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very light of carriage, and in it we have an agent by the employ- 
ment of which we can defy impoverishment or eshauation of 



Whether Mr. Leggatt over- estimated the fertilizing power of 
"whale-feed" or not is a, question open to inquiry and experience 
to settle. 

In the Fiskerieg Literature we are told that the Amerioana 
use menhaden, as sprats are used, for manure. But the Amerioans, 
before they put the menhaden on the laud, have the wisdom to 
extract the oQ, which they sell for a large sum, and to mate the 
residue into what they call guano. "When fish guano," writes 
the Jury on Fish OU and Fish Manure, "was first introduced 
into agriculture fur manuring purposea, farmers complained of 
its not being auificiently quick in its action upon growing cr^a 
to render it a desirable manure in comparison with Peruvian 
guano, sulphate of ammonia, nitrate of soda, and mixtures of 
fiiose fertilizers." This defect was partly due to the coarae 
mechanical condition in which fish guano was offered iu the manure 
market, hut chiefly to the fact that -formerly much more oil wa^ 
left in the residue than at the present time. Oil, it may ha 
remarked, has no value whatever as a manure, and as it retards 
the decomposition of animal organic matter the practical value of 
hsh guano, to some extent at least, is depreciated by the amount 
of oil which is left in the guano. 

la the United States the use of the refuse has largely 
increased the profit of the curer. Mr. Earll has demonstrated 
that the secondary products in the cod fisheries amount to more 
than lei^per cent, of the value of the fish as taken fi'om the 
water, raising the receipts of several important ports by above 
100,000 dollars each. 400 tons of fresh cod do not yield more 
than 120 tons of exported fish; so, from a comparison of the 
figures, an estimate of the amount of the refuse generally thrown 
away can be made. One mode of prepartion is by steaming i3a6 
refuse, and pressing it into cakes, which aro dried previous to 
their sale. In the discussion which took place on the Newfound- 
land Fisheries, at the Fisheries Exhibition, Captain Curtis, ia 
drawing attention to the question of fish offal, said r Some thirty 
or forty years ago his father anticipated that the supply of guano 
would fail, and manufactured several tons of fish manure by 
mixing the offal with charred peat. In Newfoundland there was 
plenty of jveat, and by raising it with the ofFal a very valuable 
manure might be formed. He had lately become acquainted 
with a gentleman (Mr. Johnson) who was making 200 tons of fish 
manure per month, and getting i 8 to £11 per ton for it, the works 
being carried on at Belvedere, below Woolwich. ■ ■ - - Theid 



was no miiaanoe whatever connected witli the manufacture, The 
ofial and cuttings of fish were put into tanks at Billingsgate and 
taken into barges and discharged into receptacles, where it was 
disintegrated aad dried. 

Mr. Hounsell joined in the discussion, remarking that twentj- 
five years ago he was a director of a company formed in the west 
of Ireland, called the Fishing and Fish Mauure Company, the 
scheme being — not only to fish, but to pay fishermen for fishing 
and the refuse fish. Every time the trawl was hauled on board 
there wqs a large portion, amounting to 60 or 70 percent, waettsd. 
being either smothered, or of unsaleable kinds, or too small for 
the market. The whole of this was thrown overboard, and, in 
many eaaes, fouled the breeding-placBH. This scheme was to 
encourage fishermen to bring this to shore, where it could be 
converted into manure. The company collapsed for want of 
supply, but some time afterwards a Mr. Hewitt started the idea 
of giving tlie fifihermen in the Nortli Sea a bonus for bringing 
home the offal, and ostahliahed a factory below Barking, where it 
was boiled and laised with a certain amount of charcoal to fix 
the ammonia. Mr. Hewitt purchased a cargo of this, and took 
it to Dorsetsbii'e; a portion he emploj'ed ia growing mangel- 
wurzel, and gained the first prize at the show, and the remainder 
he sold to farmers at £14 and £15 a ton. 

The following is a list of some of the sharks in the New 
Zealand waters, eonoeraing which some specific details are 
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Careharia 
I Galeas 
Zi/gana 



^^H Car char odon 

^^H Alopeciim 

^^^ Selaehun 

Netidanua 
ScyUiitin 
CettraoiorttiiiS C»»tratiott 
Aeanthias 
Echinorhm' 
JSoi/mnua 



l^otidttnidie 
Sej/lliida 



^^lunacidcB 
^^K BE 



malleus 

antarclieus , 
Shu,, 
cornuhietf . 
RoHdvUtti . 
vulpes 

indies 
latietpi 
I Tkilippi 

mlgaria 
I gpinosui 
' Liehia 



Blue shark 
I Toite 
I Hammer-headed 

Smooth hound 
j Tiger shark 

Porb eagle 

White shark 

Thresher 

Basking shark 
! Perlon 
1 Dog-fish 

Port Jackson shark 
I Spined dog-tish 
I Spinous ahark 



J BLTTE aiUJlK — T<IFB — ^HAVUEB-HZUlED SHAKE. 

BLUE 8HAKK (Carchiriaa irachi/unu). 
Coloiir uniform. Grows to lengtli of I2ft. 



TOPE iGalmis tank). 

TTnifona greyish, lighter below. 

Common. 

Temperate and tropical sbbb. 

Mr. Macleay is of opinion that the Australian form is speci- 
ficially distinct from the European form, and calls it Galettt 
australis. It is the " Bchool-shark " of the Sydney fishermen. 
Its length ia about 6ft. 

A specimen was caught in Preservation Inlet in 1S76. Of 
the Australian species the Eev. Mr. Teniaon Woods writes : "It 
grows to about 6ft. long, and has become an article of export 
from Tasmania. It is regularly captured at Southport and 
Recherche Bay. At a visit paid by the writer to that locality he 
found about ten families engaged principally in the shark fishery. 
The portions used were tho liver (which was boiled for oil) and 
the fins (which were dried and pressed for the Chinese market). 
There were two very intelligent Chinese agents who bought the 
fins on the spot, and undertook the water transport to the place of 
ahipmeat. They gave much information about the trade, which 
just then happened to be in a depressed state. The tail fin 
is not used, and of the others the dorsal fins were the most 
esteemed, and were packed separately. The fishermen found it 
sufficiently remunerative to engage in no other fishery. Fish oil," 
he adds in a note, "absorbs oxygen so rapidly, and thickens to an 
extent which precludes its application to machinery." 



HAMMER-HEADED SHARK {Zygana mallmis). 

Tropical and sub-tropical seas. 

Length from 8ft. to I2ft. 

In New Zealand this species seems to be confined to the 
northern portions of the Auckland Provincial District. Several 
specimens have been caught in Auckland Harbour itself, and it ie 
not infrequently seen in the Hauraki Gulf, off Whangarei, the 
Bay of Islands, and other localities on the north-eastern coast of 
the island. 
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ChftmberB deacriijes the genus Zijgmia as a genus hiiving the 
fiicneral form and character ol the shark family, but distinguished 
&oni all other fishes by the extraordinary form of the head, which 
in the adults resembles a double-headed hammer, being extended 
on both sides to a considerable length, and having the eyes at the 
ends of the lateral extensions, yhe mouth is below, in the centre 
of the head. The hammer -headed form is not so perfect in the 
young as in the adult. It is supposed to bo an enlargement of 
the field of the sphere of vision. In the fcetal state the lateral 
extensions are doubled upon themselves. The hammer-lieads are 
ovo- viviparous and produce many (about forty) young at a birth. 
They may be, in some places, seen ascending from the clear blue 
depths of the ocean like a groat cloud. They are very voracious. 
Some attain a great size. ''Its habits," Jardine says, ''are very 
Bimilar to those of the other large sharks, not hesitating to attack 
man when the opportunity offers. It ia said, however, to feed on 

rrays in preference to any other kind of food. The flesh is 
■ liard and leathery." 
TIGEE SHARK {Lamm glmca). 
In New South "Wales it is called the blue pointer, and, as Mr. 
Hill tells us, is " not only a very powerful, but perhaps the most 
"bold of any of the large sharks visiting our shores. It gi'ows to 
-the length of 10ft. to 12ft., but ia not so big in the girth as the 
others. On the appearance of a ' blue pointer ' among boats 
ihing for achnapper outajde, the general cry is raised, 'Look 
it for the blue pointer ! ' This ii'ih exhibits cunning, and 
izes the hooked fishes when they are near the surface, at which 
-time thoy are nearly exhausted, and bites them off just below the 
liook in an instant, leaving only the head, which has the appear- 
-ance of being cut off with some sharp instrument. The great 
4iaiiger of these fishes is that in their speed, and blinded by the 
eagerness of pursuit, they may miss the object and go clean 
through the boat, or into it, as they have been knoivn t^t junm 
liigh into the air. In such a case the whole crew would in oU 
probability be destroyed by this one's attendants. Sometimes 
-they have been known to leave their teeth in the hardwood of the 
leel or stern-post of the boat, no doubt having missed their aim ; 
lut when this occurs they make the boat shake from stem to 
stern. These are high-swimming fishes, and may be readily seen 
■when about pushing their pursuits ; the beautiful azure tint of 
their back and sides, and independent manner they have of swim- 
ming rapidly and high among the boats, in search of prey, are 
means of easj- recognition, and thc-y often drive the iishcrmen 
They have a longer and ehorper nose than the ' sea-- 
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shark,' or ' nurse,' and appear to bo very active, and bold enongh 
to come straight on aftqr thoy hove bad a good blow. They 
appear to be very keen of scent, and altogether they are objeoto 
of interest. Various people in this, as well as in other colonies, 
have been fearfully mutilated by sharks, sufficiently, in somv 
instances, to cause death very soon." 

Although there ia some doubt on the subject, Lamnn glauea 
ia considered to be the mako of the Maoris, which ia mainly found 
in the neighbourhood of Mayor Island. " About a mile," Mr. 
Gold-Smith writes, "from Eua Kekino (on Mayor Island) ia 
situated Karoa Bay, ■ ■ - ■ the home of the mako, a small 
shark much prized by the Natives for its teeth, which they ilse as- 
ear-rings. These mako, however, are not often caught." Here, 
it will be seen, the writer calls it a "amall" ^ark, but 
Dr. Haast, who thought the mako was Zamna eornnbiea, writ^' 
how two Natives from Poverty Bay told him that, when 
in an adult state, it was about 12ft. long, which agrees with tha 
length acquired by Zamna gJauca. 

The Uruagawera hapu of the Ngaiterangi were the occupiflr» 
of Mayor Island in times past, and for that matter are tha ovmetS' 
now, though sadly dwindled down in number. Last year they 
only numbered nine, while in ISSf', Judgo Wilson tells us, tlieir 
total was seventj'. But these people did almost all the trade wjtli 
the sharks' teeth, which are so well known as a Maori ornament - 
throughout the islands of New Zealand, having almost a 
monopoly, because the mako was rarely found in other plaoes. 
The teeth, never plentifid, varied in value, according to size, 
and the pendant is called " ngutukao." 

The teeth useil to be extracted after the head had been cooked 
ina"hangL" Before the introduction of sealing wax nothing' 
was used by the Natives to cover the fangs, but a small round 
piece of "paua" shell was inlaid on each side of the tooth. 
Narrow strips of dogskin were used, before black ribbon come in 
vogue, for suspending the "ngutukao" from the oar. The 
mango was also found at Muriwhenua (the North Cape). The 
saason for catching extended from November to Febi'uary. He 
fish was not eaten by the captors, though it may have been dried 
and ae:it inland, as was the custom of shore Natives with inferior 
kinds of sharks. Ia fact, several kinds of sharks were not eatea 
by the shore Natives, but were frequently, when caught, dried 
with the dog-fish and other edible species, and supplied to tribea 
resident some distance from the coast. The common dog-fish waa 
caught in large numbers In December and January, and dried for 
food. Some ten or a doaen years since a mango, some 7ft. lon^, 
was found at Coromandel, much to the surprise of the Natives at 
BO unusual a visitor. Mango, it should be remembered, seems 
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almost a generic name for Bhark in the North, as there is the 
mango- taniwha, a large variety; the mango-pare, the hammer- 
headed shark; the mangu-reremai, the common dog-fish; the 
mango-pekepeke, and the mango-aruroa. The liver of one or more 
of the sharks, when eaten, caused the skin of the eaters to peal off. 
Sharks' teeth were used hy the Natives aa one of their aubatituteB 
for knives, as will be known by a remembrance of the threat o" 
Ngaitafau chief Te Rerewaka, that, if Eauparaha ever set foot on I 
his land, ho would rip open his body with a shark's tooth {niho 
mango). 

k PORBEAGLE {Lamna comubiea). 
It has two dorsal fins, the first about the middle of the hack, 
second near the tail. The tail fin is large and forked. The 
head is pointed. The gill openings are large. The teeth are 
flat, triangular, smooth, sharp, and cutting. It attains a length "' 
of about 6ft. Small companies associate in pursuit of prey, 
which consists of fish of various kinds. No creature ia more ' 
voracious; three large hakes have beon found in the stomach of a 
porbeagle. ._ 

WHITE SHARK {Careharodon RondehUi). 
General appearance of the Lamna glauea, with the same form 
of snout and tail, but ilitfers in having the teeth, though as 
long, much broader and compressed and serrated. The eye 19 
situated more over the front of the mouth. The first dorsal fin 
nearer the pectoral fin, which is much longer, but not falciform. 
The keel on each side of the tail is longer and not so wide, and' 

I lower lobe of the caudal is almost, if not quite, as long as 
upper. 
Colour, pale bluiah-grey. 
Australian seas and Fort Jackson. 
: 
: 
ft 



Greatest length, 3tift. 



THRESHER {Alopecias vu!pei). ' 

The third tooth on each side of the upper jaw much emall« 
"the others; pectorals, large falciform. 
Mediterranean, Atlantic, Cape of Good Hope. 
The snout is short and conical; the spout-holes are very small; , 
mouth is not so large as that of the white shark, nor the teeth j 
formidable; but it is extremely bold and voracious, readily i 
attacking grampuses and dolphins much larger than itself. Itet i 
moat remarkable pecuUarity ia the great elongation of the upper • 
lobe of the tail-fin, which is nearly equal in length to the whola-J 
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body, and into wliich the vertebral column extends. Of thiB, it 
makes use as a weapon, striking with great fori^e. It is said to 
be not uuoouimon tor a whole herd of dolphins to take flight at 
the first eplitah of the tail of the fox-shark, from the uee it makes 
of its tail it has acquired the name of "thresher." It attains a 
length, tail included, of I3ft. The body is spindle -shaped. 



BASKING SIIAEK (Selm-hus ma^mus). 
The bafiking-fihark is by far the largest of our native fishes, 
frequently measuring upwards of 30ft. Sereral of its characters 
are very strongly marked. The teeth are conio, simple, and 
rather small for so large a fish. The under lobe of its tail is 
much BmaUer than its upper, which makes the caudal appear 
nearly regularly lunate. The branchial apertures are very large, 
and almost encircle the neck. The tail and fins generally are 
rather small, but they do not prevent it swimming with consider- 
able velocity when occasion requires. Usually, however, it is not 
much given to locomotion, delighting either to na.ove slowly along 
the surface, with the dorsal fin above water, or tiven to repose in 
perfect stillness, commonly with the back, but at times with the 
belly, uppermost, as if enjoying the light and warmth. It is 
this habit which has led to it being called by some the eun-fieli, 
and by Pennant the basking-ahark, a name now generally adopted. 
It is likewise named the sail-lish. They will permit a boat to 
follow them without accelerating their motion till it comes almost 
within contact, when the harpooner strikes his weapon into them 
as near to the gills as possible ; but they are often so insensible 
as not to move till the united strength of the two men has forced 
in the harpoon deeper. As soon as they perceive themaelves 
wounded they fling up their tail, plunge headlong to the bottom, 
and frequently coil the ropes round them in their agoniea, 
attempting to disengage the harpoon from them by rolling on the 
ground; for it is often found greatly bent. As soon as they dis- 
cover that all efforts are vain they swim away with amazing 
rapidity, and with such violence that there has been an instance 
of a vessel of several tons having been toived away against afresh. 
gale. They sometimes run off with some 200 fathoms of line, and 
with two harpoons in them, and wilt employ the fishers from 
twelve to twenty-four hours before they are subdued. As might 
be inferred from its less formidable armature of teeth, the basking- 
ahark is less voracious than its congeners, feeding on the roe ot 
echini, meduftB, and, according to Pennant, marine plants. The 
liver is of large size, and in one fiah, measuring 26ft., yielded 
150 gallons of oil. In other instances eight barrels of oil have 
been procured. From this source the fishermen have sometimes 
realised a profit of £20 from a single fish. 



PEULON — DOG FISH. 



^^B Mr. £ent says : "It makes a regular migration along the 

^^Rrest coast of Ireland and western islea of Scotland during the 

j^^apring months of the year, and, on account of the value and 

quantity of the oil obtainable from its liver, is the object in such 

localities of an important fishery. Although of such enormous 

1 built, it is a very quiet and inofl'ensive species, armed with teeth 

^■iBcarcely larger than those of an ordinary dog-fish." 

^^M Until lately the basking-ahark was supposed to be confined 

^^f to the north temperate zone; but Professor McOoy, of Melbourne, 

has noted its occurrence in Victorian waters; and a few months 

ago a specimen 33ft. ia length was stranded at the Wade, aad 

brought to Auckland for exhibition. 

I 

^B The dog-fiak ia abundant in the Xow Zealand waters, though 

^K' only one species has been described — namely, Sct/Uium laticepn; but 
as the Scylliidte in habit are in all probability much alike, details 
concerning other species may be considered as applicable to 
S. latiespi. Thus, accustomed to prey upon Crustacea and other 
animals inhabiting the bottom of the ocean, dog-fish are known 
aa "ground-sharks." Mr. Kent aaya : "The ground -ah arks 
deposit eggs, usimlly two at a time, enclosed in horny cases, 
_ several inches long, not unlike those of the skates, but having 
their extremities produced into long cord-like tendrils, which, 
during deposition, are wound tightly round stones, sea-weeds, and 
other submarine objects, the eggs being thus securely anchored 
until the escape of the young fish. The gradual development of 
the young dog-fish, which in its earlier days possesses tufted, 
flxtemal gUls, like a tadpole, may be distinctly observed through 
the more transparent egg cases, and affords one of the most 

II interesting and instructive exhibitions furnished by a well-ordered 

^Baquar ium . ' ' 

^^B " The dog-fish," Mr. Holdsworth says, " is a great enemy to 

^^nhe cod hshermen, which at certain times, but fortunately not 

i| every year, commit great havoc among the cod which have been 

hooked. One case is recorded of nearly every fish on the line 

having been more or less eaten by the "dogs," and the smack 

returned to harbour with her rigging covered with skeletons. Of 



PEELON {Notidanui mdicus). 
A specimen of this shark is in the Auckland Museui 



DOG FISn {SeylUum lati'ceps). 



122 roiiT JACK30X SHABK — apiNED dog fish. 



eix and n-balf score ood on the line, only six fish, were found alive. 
The dearer the water the more danger there is from the dog-fish, 
as the cud can be seen at some distance when struggling on the 
hook, and once having attracted attention there is nttle hope of 
escaping their enemies." 

In England and other places the dog-fiah ftimiah a type of 
shagreen, much used for polishing hard siirfaces, and oil is 
extracted from the liver of the larger spotted species. As soma 
of those -who have caught dog-fiah know, if you stroke the skin 
the right way it is as smooth as satin ; but if you reverse thft 
you get a wounded band. 



POET JACKSON SHARK {Cesiraeion PhiUppi). 

This shark attains to the length of 4ft., and is perfectly barm- 
lesB, although at the same time "it is armed, at the front of each 
dorsal fin, with a strong pointed spine. The head is bony and 
bard, and the mouth ia filled with a pavement of crushing teeth, 
curiously formed, and it seeks its food either among the crevice* 
of rocks or on the ground, furaging about for shell-fish — cockles, 
crabs, and other Crustacea — and at times will examine the edges- 
of rocks, juet above water-mark, in search of shell-fish, which its 
powerful jaws and teeth, or plates, are admirably adapted for 
crushing. 

It was supposed that Fort lackson alone bad this shark, and 
that it is the living represeiitatiTe of fish which once populated th& 
Korthern Seas, wherein the fossil remains are found in multitudes. 
It has since been found in many of the coast bays of Australia, 
and there are said to bo two distinct species, the one much darker 
than the other. 

" I had occasion to catcii it, and tried Long Bay and Botajiy 
Say for that jiurpose, and was successful at both places. At 
.Tervis Bay, also, I succeeded in shooting one in the head, whilst 
in the position of searching the roots, with its head out of the 
water. 'Ihey are also fret[uently hauled in with the net, and 
caught also with the hook and line, but are of no use, and only 
interesting from, the fact that they are said to be the living repre- 
aentatives of what are found in fossil remains." The writer is- 
Mr. Hill, in the Sydney Mail. 



8PINED DOG FISH {Acanthiai 
Grey, with large white spots that fade after death. 
Common ; female about 3ft. in length, males 2ft. 



I 
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The most common, it is said, of all the sharks. It is affirmed 
that on the coast of Cornwall as many as ^0,000 have been taken 
in a net at one time. Bloch states that the young are spotted with 
white. Ill, Couch informed Mr. Yarrell that for the purpose of 
asing its spine, the apined dog-fiah bends iteelE into the form of a, 
bow, and by a sudden motion causes them to spring asunder in 
different directions ; and so accurately is this intention effected 
that, if a, finger wore placed on its head, it would strike it without 
'.ercing ita own skin. Low states that, when canght, the fish 
reathes itself round the fishermen's hands, and, if they are not 
tentive, often wounding them very severely, which — if it happens 
a part near a joint— is always dangerous and bad tg heat, making 
the part to Bwell and look very red and fierj% and often endanger- 
ing a gangrene. However this may be, the fishermen always fear 
these dreadful weapons, and when the fish is hooked and brought 
up, commonly catch it by the tail, and, with a smart jerk against 
",e edge of tho boat, disable it. It is troublesome to fishermen 
jm its numbers and voracity, by destroying their bait and lines, 
,d becoming entangled in their nets in the room of more valuable 

Oil is made from the liver of this fish, ita refuse ia used for 
inanure manufacture, audita rough i^lrin used tobeused for polishing 
' ; is, in places." Mr. Day says, " dried and salted, and 
although rather strongly tasted, is largely used aa food in th& 
Bebrides, where it is sold as ' Darwin Salmon.' It is prepared by 
"being cut open and dried while it is so full of oil that it does not 
—decompose. Tn the West of Englajid, both fresh and salted, it 
B a verj- common article of food with the fishermen." 

John M. Paul Du Chaillu was, in what he calls "The Land of 

ue Midnight Sun," when he went to Slamsund to see how cud-liver 

^Jwasmanufacttu-ed, and the process he thus describes: "Several 

fen were engaged separating tho good livers from tho bad; all 

fere fi-esh from fish caught that day. The fat and healthy livers 

e whitish, while the diseased ones were greenish, and ttie lean 

ones red. I was surprised to see the number of diseased and 

lean livers. The men were very particular in selecting the choicest 

tindfi. After they had been assorted, they were put into a lai^e 

tank, washed thoroughly in warm water, and then placed over an 

open wire net to let the water drip away. There were five large 

lugh ro^inded kettles or vessels, surrounded by steam at a pressure 

never exceeding olb. By this process the livws boil verj- slowly 

for eight hours, after which the oil is filtered twice through cotton, 

and put in large tins tightly soldered. The product was clear and 

white, and appeared to me perfectly pure, hut the process doea 

not end here. The oil is shipped to Ohristiauia, where it uoder- 

1 chemical treatment, which frees it from the microscopic 
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globulBB of blood aad from atearine; it is thGn filtered tlirough. 
paper, and ia ready for tLe market. Some sort of brown oil ie 
made fi'om the residue, and what is left after this is manufactured 
into a fertilizer, wbiob is said to be very rich. The process has 
nothing of the repulsiveuess of the method by which brown oil ia 
usually made — namely, by letting the hvers rot, skimming the oil, 
and afterwards boiling it." 

In the preparation of the oil bj- the rotting of the livera, 
Chambers tells ua that it ia doce in this way: "The livers are 
plaued ia a tub with a layer of spruce bougha at the bottom, and 
subjected to pressure, when the light-coloured or pale oil esudet 
and is run ofi by an opening at the lower part of the tub. As the 
livers partially putrify, more oil escapes, which is darker than 
that procured from the fish livers, and constitutes the pale brown 
oil; whilst the residual livera, being boiled with water, part with 
the remaining oil they contain, and yield the dark brown oiL 
The ^e oil thus approathea more nearly the condition in which 
the oil is present iu the livera, while the other varieties are more 
or less impregnated with the products of the putrefaction of the 
livers." The cod-liver oil of commerce is not only obtained from 
the cod, but from allied species — ling, dorsk, coal-fiah, etc. The 
liver of the grey nuillet in our waters ia rich in oil, and here it 
may be said that their livers are aa freciuently d' 
livers of the cod in the northern hemisphen 
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SPINOUS SHARK {Echinorhinus spimsui). 
In The TransactioHs of the New Zealand InsUUite, vol. a 
appears the following : " This species ia stated by Giinthi 
confined to the Mediterranean and Atlantic, extending from the 
coast of England to the Cape of Good Hope. I believe the 
present specimen to be the first which has been recorded beyond 
the usual range. It was eaurfit off Dunedin by fishermen in the 
emploj-ment of the Deep Sea Fishiug Company during the present 
month (July 1883). The fish, which was quite new to the 
captors, was cut up for bait." 

Jardinesnys: "This flshappeara to be nowhere abundant, 
but it has long been known to ichthyotogiats. The first nottoe 
we find of it is in The Proceedings of the British Association at New- 
eoiiU in 1828, where a description was given by Arthur Strickland, 
Esq., of a specimen found on the Yorkshire coast. Since that 
time four others have occurred — one in Filey Bay, Yorkshire j 
another near the Laud's End ; a third near Brisham ; and a 
fourth near Berry Head. It varies in length from 4ft. to 7ft. or 
.8ft., and also in the proportionate thickness of differeat parte o£ 
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3 body — resuItB which are no doubt to be ascribed to difference 
in the individuals described and figured by authors, 
lie most remarkable peculiarities are the position of the first 
torsal, which is opposite the abdominal fin, and the numerous 
ipines scattered over the surface of the skin. These spines 
exactly resemble the prickles of the sterna of the rose-bush, being 
conical, generally curved, and rising from a broad, circular base, 
which is marked with railiating striro. They are aaidtobethe 
most numerous in the males. The teeth are regularly placed on 
each jaw, only one in use at a time, the rest reclined ; they are^ 
large, compressed, and somewhat quadrangidar, and cutting edges 
nearly horizontal, and both of their aides are generally tricuapi- 

Bate. This shark is described by fishermen as being sluggish and 
nwieldy in its movements, and but seldom to be observed 
>wards the surface of the water. When they obtain specimens, 
i is generally at a time when they are fishing in deep water, 
and when the bait, ■with which the hooks are armed, is near 
the bottom. In this respect it resembles Seyllia, or ground sharks ; 
and, if we were to reganl only its internal organiaatiou, we should 
be disposed to consider it as closely allied to that genus." 

Stymnus Lichia. 
Mr. Parker writes in The Transaeiiom of the Nsw Zealand Instt- 
"The shark {Sci/mnus Lichia) is stated by Giinther to be cou- 
to the Mediterranean and neighbouring parts of the Atlantic. 
B range must now, however, be extended to include the South 
icific, since the specimen from which the following notes were 
,s caught off Pilot Beach, near Otngo Heads, by Coxswain 
Milne. Sei/mnus Lichia must, therefore, be added to the list of 
marine fishes, inhabiting both the Northern and Southern Oceana." 
Q3ie " notes " mentioned are not of general interest. 




Is the table followiag will be found a liet of rays inhabiting 
Kew Zealand waters. The skate and etingaree are noticed in 
their places among the edible salt-water fishes. All the atiugless 
raya are useful as food, though not generally in favour among 
Europeans. Dr. Giinther, in his Study of Fleheit, 6&y& : " In flie 
family -Brtfoi'rfet, or raya, the body is excessively depressed, and 
forms, with the expanded pectoral fins, a somewhat circular diae, 
to which the tail appears as an appendage of varying length. la 
the families Pj-intid^ and S/iimbaitdie, the habit is that of sharks; 
but the gills are placed underneath instead of at the sides. In 
aU the anal fin is absent, and the dorsals are on the tail. True 
raya lead a sedentary life on the bottom ; they swim by the fins, 
and the tail serves merely to steer them. The mouth ia entirely at 
the lower surface, so thai the prey is not seized by the month, 
but tlie fish darts over it, and holds it down with its body, and 
«onveya it subsequently to ita mouth." 

Mr. Day says: "These fish, from the nature of their sHna, 
which continue to exude mucus for some days after death, do not 
take salt well, and are consequently dried by being hung up in 
the air. This 'sour skate' is universally used in the HighlandB, 
and in the Isles, forming a favourite article of diet. Shagreen 
may be prepared from the skin of some of them, or from that of a 
ahark ; but it ie now artificially manufactured from the skin of an 
aas, or horse, scraped thin, and into which seeds are beaten. It 
ia a long process, carried on at Astraehan." 

Of the torpedoes, Mr. Kent writes : " The remarkable 
feature concerning these fish is their possession of a comprox 
electrical apparatus. This apparatus, which is developed in equal 
proportions on each side of the anterior region of the body, 
consists, as described by Professor Huxley, 'of nearly parallel 
lamellfe of connective tissue, enclosing small chambers, in which 
lie what are termed the electrical plates. These are cellular 
structures, on one face of which the final ramifications of the 
nerves that supply the electrical organs are distributed.' When 
laid open with the dissecting knife this electrical apparatue 
presents to the ordinary observer much the appearance 'of a 
honeycomb, being composed of numerous perpendicularly-set 
lexagonal compartments, the wax walls of the honeycomb being 
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H represented by a gclatmous iiiembrano of extreme tenuity, and 
^^ coataining within them a transparent fluid of jelly-like consiEtence. 
^K Piner trauBverae partitiona, or septa ('the electrical plates'), sub- 
^H divido the hexagonal compartments into smaller chambers, which 
^H eubserve the purpose of store oells, after the manner of a Leyden 
^^1 jar, and in these the electricity, converted from nervous energy, is 
^H stored up for use. - There can be but little doubt that the torpedo 
^^B employs its formidable battery for disabling and securing food, 
^^B vhioh it is too inactive to capture by ordinaiy means." 
^H Mr. Hill writes of a torpedo caught in Sydney Harbour; "On 
^^K one occasion, when we were more inclined to play than to assist with 
^H aet, we amused ourselves with a lai-ge torpedo, wMch had been 1 
^V liauled in. Four of us, after feeling a shock individually, joined J 
in a circle, holding hands, and thoseat the extremity toQfhing the 
£Bh. Simiiltaneonsly we completed the circle, and experienced a, 

-and at another place, we endeavoured to continue some experi- 
^^^xnentB on one of these fishes, which had been caught, but it was 

^^Kattributed to having expended its power upon the net, with which 
^^B|t had been in constant contact during the capture. In about balf 
^^Kan hour afterwards the fish had apparently somewhat recovered, 
^^Eis the shocks were appreciably stronger, but ceased with death." 
^1 The rays of New Zealand are :— 


■ Fakh-v. 


GBinra. 


Speoies. 


CoMxowNiM. 


^^£/tmolatidie . . 


Minoiatwi .... 
Trygonorhina . . 
Torpedo 

Raja" 

Trygon 

Myliohatk .... 


SanM 

fasciata 

FairchiUi .... 

f'^ca 

nmufa 

Thalauia 

Kuhlii 

hrmicmidata 

AqiiUa 

teuwoaudatui . . 


The Fiddler 

Sfeate 
Stiugaree 

Whip Kay 


^1 






^P THI 
V "The fidd 
^1 £ah, is a great 
^b^zeadUy and qui 


J ITDDLEK {Tr'jijonm-liiiia fmcmf 
er," Mr. "Woods writes, " other wi 
lest to the fishermen at times in 
tly taking the bait intended for soni 


a). 

se a barmleaa 1 
the harbours, J 
6 other fish of J 


^^^^^^^^^^m 






^Mtf^lHH^I 



128 TRTQON g mrT.Tt — HTHIP RAY. 

a more useful character. Like all the shark tribe, they have & 
very powerful scent, and seize the bait by overlying it with a. 
mouth which ia well underneath. These fishes, if not veiy 
cautious in their movements at this time, i '' ' ■■ ■■ 

and the hook very often pierces 
on the under part of the body.' 

The fiddler is said to make excellent skate. 



e struck by the line, 
e other place than the mouth. 



Trygon EuhUi. 
Tail with a distinct cutaneous fold above and belo'w, about 
one-half longer than the disc ; the margins of the snout form an 
obtuse angle ; body entirely smooth, or with a series of spines, 
pointing backwards, along the median line of the back to th& 
caudal spine ; only two appendages at the bottom of the mouth, 
behind the teeth ; upper parts with some scattered bluish black- 
edged ocelli. 



"WHIP EAY {Slyliohath Aquila). 
Extensively distributed, and examples have been found 
measuring 15ft. in length, and weighing 3001b. It swims pretty 
rapidly, ■with a kind of sailing motion, and little action of the 
peotor^ fins, and when taken viirates its tail violently ; the first 
care of the fishermen, therefore, is to cut ofE the caudal spine, 
which, in a specimen approaching the dimensions given above, is- 
a very formidable implement. 

Myliohatu tcnuieaudatus. 

Tail shorter than the disc ; very slender. Dorsal finlet com- 
mences before the posterior limit of the ventrals. Claspere extend 
to the caudal spine, which springs half the length of the dorsal 
behind that fin, and is equal in length to its base. Body slopes. 
gradually into the fin portion of the disc; head elevated ; eyes 
lateral, but without an overhanging ridge. Nasal disc rounded, 
blunt; profile of mouth concave, and equal in length to the orbital 
interspace. 

Colour dark brown, with blue bars; white boneath. 



rSESH WATER FISHES. 



l!l)tt- Hector writes : " The freali waters of New Zealand are in- 
I habited by only a few kinds of fish, aa compared with most other 
l;Wuiitriea, and they are mostly of small size. Nevertheless, from 
Jitheir abundante at certaiu aeasona, some species are of consider- 
Kflble importance as sources of food, end in a few cases possess 
Winore interest for the angler than is usually conceded to them." 



BULLHEAD {Elnlrk 






Length three and a-quarter or three and a*half times that 
■ipf the head, or four and a-half or liye times the height of the 
vibody; interorbital space flat or concave ; scales minutely ciliated. 

Blaclcish brown, with a light-ooloured vertical band across 
K^B root of the pectoral flns. 

Common, in rivers and lakes, Captain Mutton states, and adds : 
•' This species is exceedingly variable in the size of the eye, the 
^za and shape of the interorbital space, and in the colours, being 
sometimes washed with yellow and sometimes entirely black. At 
first sight it would appear that at least three species could be 
made out, but after a careful examination of a large number of 
flpecimens from many parts of the country, I can find no constant 
distinction between them, some specimens exhibiting intermediate 
characters, connecting others which appear to be quite distinct. 
The proportion between the €liameter of the eye to the interorbital 

t space varies from one to one-half. " 
Eels belong to the MiireBnidis famitj", which is thus described : 
i^ody, very elongate, cylindrical or band shaped, naked or with 
^diinentary scales ; gill opening very small ; vent remote from 
the head ; iio venti-al fins ; vertical fins, it present, confluent, or 
separated by the projecting tip of the tail. The humeral arch not 
attached to the skulL 



EELS. 




ISO KKLfl. 

"Their attenuate, enake-shaped l>odies, absence of Tentrsl 
fins," writes Mr. Kent, "and the continuitr of the long dorsal and 
anal fins, distinguiah the members of the eel tribe con^icuonBlj 
from all other fish." 

In 1880, Dr. Giinther wrote of the fresh-water eels: "Their 
mode of propagation is still anknown. So mach only ia certain, 
that they do spawn in fresh water, that many full-^rown indi- 
viduals, hut not all, descend rivers during the winter months, 
and that some of them, at least, must impawn in brackish water. 
or in deep water in the sea, for, in the course of the e 
young individuals, from 3in. tJ> oin. long, ascend the r 
incremble numbers, overcoming all obstacles, ascending vertical 
walls or doodgates, entering every larger or smaller tributary, 
and making their way evoii i-," i' . .■■ij't-nii t'l waters shut off from 
all communication with liverB. Such immigrations have long been 
known by the name of ' eeUaire.' The majority of the ©eU 
which migrate to the sea appear to return to fresh water, but not 
in a body, but irregularly, and throughout the warmer part of 
the year. Ko naturalist has ever observed these fish in the act of 
spawning, or found mature ova; and the oi^us of reproduction. 
of individuals caught in fresh water are so little developed, and 
so much alike, that the female organ can only be distinguished 
from the male with the aid of a microscope." 

Two years, at least, later, Mr. Howes, writing categorically, 
states another version of the habits of the eel, saying : "After 
strange oscillations between fact and fiction, the gueetion. 
stands thus : The ripening fiah leave for the sea in the 
autumn, and after an absence of five or six weeks they spawn — in 
some cases on known mud-banks. In the spring the young ones 
begin to come up the rivers, with an experience of eight or trai 
weeks of marine life, to enter upon a fluviatile existence. The 
parents, however, do not appear, and the only supposition is, 
that, like the lamprey, they spawn and then die. First among 
the difficulties of actually demonstrating the ripened male organ, 
is that of capturing an eel in the deep and open sea." 

These prefatory q^uotations are necessary, because eels, as yet, 
are one of the unsolved mysteries of the world. For a long 
period the moat crude theories prevailed as to their mode of re- 
production. 

Of the genus Anguilia there are three species in New Zealand, 
named and described by Captain Hutton. Their descriptions 
follow, but to determine to what species the varieties named 
by the Natives belong is beyond the scope or purpose of these 
pa^s, or the capacity of the compiler. 




AnijuiUa AttcMandii. 

The leugtli of the head is contained one and three-fifths 
■the distance between the gill openings and the origin of the dorsal 
in, and rather more than twice in distance between the gDl open- 
ings and the vent ; dorsal coftimenees at a distance before the 
Tent, which is contained one and two-fifths in the length of 
heati ; lower jaw longer; angle of the mouth behind the 
xaa,rgin of the eye, which is much smaller than the saout ; 
longer than the body in the proportion of eight to se 

IM hand of teeth tapering liaaktcarda, and extending as fa 
/or hack as tiie maxillary teeth. 
Above, dart greeaiah or greyish black ; below, light grey.fl 
ier on the chin and throat ; iris, yellow. 
Abundant all ovor New Zealand, sometimes attaining a length 
' 6ft., and as much as 70lb. in weight in one instance, caught 
any years since in Lake Wakatipu. Captain Hutton writes : 
" In the AVaikato, large niimbors go down to the sea in February 
and March to breed, although many remain in i'reah water all the 
jear round. The young eels come up the river at the end of 
^u _T — ^ jjj^j. after the whitebait." 

Anguilla laiiroetrie. 

The length of the head is contained once and a-half or once 
d three-fourths in the distance of the gill openinga from the 
a. of the dorsal fin, and twice and a-half in its dStance from 
Qce between the commencement of the dorsal and 
.anal tins shorter than the head ; lips broad and fleshy ; lower jaw 
^prominent ; angle of the mouth below the hind margin oi the eye, 
^which is rather small, much shorter than the snout ; tail consider- 
Ailv longer than the body ; mandibulary teeth in a single band, 
Kthout longitudinal groove. 

Mr. Henry Travera, Captain Huttoa says, brought three 
jcimena ot this eel from the Chatham Islands. 

This eel is found apparently all the world over, being known 
p the broad-nosed eel. The habits of this species, Jardine says, 
a scarce any reapect to that of the common or sharp-nosed 
English eel. Its principal marks cf distinction consist in the snout 
"being depressed and comparatively large, the nose broad and 
lounded. The skin ia said to be thicker than in the common eel, 
is the variety known in England by the name of " griga^" 
, ly are not aa much esteemed as A. aciitiroetrii, and not ofti '" 
jeed 31b. or 4lb. in weight. The largest Mr. Yarrel! had 
3 not weigh more than Sib. 
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Anguilla aiutralu. 

The lengtli of the head is contained two and a-half times in 
the distance between the gill openings and the vent ; donal 
commences at a distance before the yent, which is contained fire 
times in the length of the head; lower jaw rather longer; angle 
of the mouth rather behind the posterior angle of the eye ; tail 
longer than the body, in the proportion of eight to five and four- 
fifths ; vomerine band of teeth short, not quite renching to the 
anterior margin of the eye. 

Olivaceous brown ; white below ; dorsal and anal, whitish. 

Dr. Hector writes, in his Nbies oti Edible FisJwn: "Several 

Xcies of the eel are found in the New Zealand rivers, AnguiUa 
aktmdii and A. auatralis being the most common. The former 
grows to a very large size, and is largely used by the Natives and 
persona living in the remote districts for food, but ia raxely aold 
in the towns. The quality of the flesh of the eel differs gi-eatly in 
different streams, and there are some ringular facts respecting 
its distribution which are not yet fully understood. Thus, 
eels are not found in Taupo Lake, although they are c 
in streams only a few miles distant that flow direct to the aea by 
the Eangitaiki Biver. The Natives have repeatedly carried eeb 
across thia gap, in the hope of acclimatizing them, to the waters 
of the lake, but they are never again seen. Mr. "W- T. L. Travere 
has directed attention to a, similar cireumstance in certain rivera 
of the South Island, under conditions which indicate that the ed 
cannot survive without free access to the sea. Respecting the 
eidatence of an obstruction in the course of the Waikato that 
will prevent the eel ascending and descending from Taupo Lake, 
Mr, Maling, who is surveying in that district, haa written to 
Mr. Travers as follows : ' lu looking over The Trmsactiont of 
the New Zealand Institute, I see that you make inquiries about 
eels being found in rivers below rapids, and not above them. 
From my own observations I think it is absoluteJy requisite 
for that fish to have access to the aea. There are three notable 
instances of it near here. let. In the Waikato Eiver, eels 
are found as far as Maungatautari Falls, and in all the streoi 
that flow into it below them. 2nd. In the Kaituna Eiver, 
which drains Botorua and Rotoiti Lakes, eela are caught as 
far as the falls below the Taheke, and no further. 3rd. They 
are caught in Lake Tarawera, but not in Eotokakahi, th 
waters of which run into Tarawera Lake, but have 
perjiendicular fall in one place of over 100ft. The Natives 
also aay that unless the fish can get to the aea it will not be found. 
Eapids. unless of great length, and the waters much confined, are 
not Bufiieient to prevent them ascending ; and I have also met 
them on land where vegetation is rank, and wet with dew or tBSa.', 
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It is my own opinioQ that uels spawn near the mouths of rivera, aa 
I have several times seen immense shoals of young ones, not more 
tiian 3in. in length, ascending rivers near their confluence with 
the sea.' The existence of this bar in the Waiiato must surely 
also affect the other species of fish found in Taupo Lake, and will 
thus enable us to distinguish the fishes that do not require to 
K visit the salt water." 

B Captaia Mair, however, has something to say about eels 

Faecending falls in rivers, which may be inserted here, although 
perhaps ia not the most appropriate place. He writes in Thi 
Transattiont of the Ifeta Zeitlani Inditute, vol. xii., as follows: 
" "Where the Ohuia River joins tha Waaganui, there is a fall of 
almost 3Gft. In December and January millions of small eels, 
from 2in. to Sin. in length, and the thickness of a steel knitting 
needle, may be seen crawling up the face of the overhanging rook 
-whenever there is auiEcient moisture. At ths time of my visit 
(February 27th) the season was over, yet I caught a great many 
• between nine and ten o'clock at night by brushing them into a net 
"with a wisp of fern. It was most interesting to see these little 
creatures wriggling up the fall in solid masses, apparently hanging 
on to each other ; for, if you swept away two or three at the head 
of tho column, the remainder all fall back into the water. TunariJd 
are considered a great delicacy by the Natives, who have funnels, 
staped like a dunce's cap, made of flax, over the falls, into which 
tlieao little creatures creep till they are quite full, when they are 
emptied iuto baskets. Two or three hundredweight are frequently 
caught in one night in this manner." 

In Tingland and other places the young fry are called elvers, 
and artificial ladders, formed of hay and straw looselj' twisted into 
bands, are arranged to enable the elvers to climb over weirs and 
other ijbatructions which would prevent their progress up the 
etreama. The descent of the adult eels, Mr. Kent aaya, to tha 
spawning beds takes place also in shoals, and tho period of their 
migration, by known signs, may be calculated to within a few 
Hours. 

The eol entered largely into Maori diet, and the num.ber9 
collected and eaten at gatherings of the tribes seem almoat 
incredible. One instance must sufiiee. At a feast given by Te 
"Waharoa, the father of William Thompson, to the people of 
Tauranga, the following inventory of the food was, according to 
Mr. Colenso, taken down by a credible eye-witness: "Upwarda 
at 20,000 dried eels; several tons of sea fiah. principally young 
aharka ; a large quantity of hogs ; 1 9 calabashes of shark oil ; 6 
albatrosaea ; and baskets of potatoes, aweet and common, with- 
out number. 
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Captain Mair, from whom I have previously quoted, says: 
"Tiie eel most prized by tlie Natives is called tuuaheke. Thoname 
impHea that it comes h'ooi the Bources of the rivere, and goes to 
the Bea. It is a very fine fiah, varying from lib. to lOlb- in. 
weight ; is bluish-black, with flat head, very small mouth and 
teeth, tail wide in proportion to the body; but the most remark- 
able features are ite large, deep-blue eyes. It is very strong and. 
active, and can jump out of a canoe. The Natives keep them in 
large wicker-work baskets placed in the small streams for many 
months, feeding them upon boiled potatoes, which keep them in 
good condition. These fish are supposed to come out of the> 
Bwampa during heavy floods. They are never caught emqit 
during rains, and do not readUy take bait-" 

There was another eel besides that described by Captain Mair, 
which was kept anil fed by the Natives to be at hand, and within, 
reach, as it were, when wanted for food or feasts. It was called 
the kokopu, and found only in the deep waters of slow-running 
streams. It was and is the largest kind of eel knotvn in New 
Zealand rivers, living in logs, among rircks, or in holes in the- 
river banks. It is' of a oUocolate-brown colour, and attains &. 
weight of 70lb. It is generally caught by bait, but sometimeaiai 
the hinaki. 

At Ola Letie the chiefs are said to have pet eels, which oome. 
to the surface of the water at the famihor whistle ; and in tha 
extravagant fish days in Home, when a single dish of fish would. 
cost from £10(1 to £1,000, pet eels were fed with human slaves. 
It is worthy of notice, however, as Mr. Phil. Eobinaon points out : 
" That in spite of the intolerable affectations of Soman connoisseurs. , 
as to the niceties of flavour between this fish that had been caught. 
on one side of a river and that which had been caught on the 
other, they all drenched their subtle-flavoured dishes with hale(% 
goTnin, and other sauces, which were so strong and composite I 
that it wimld have been hardly possible to distinguish a ireeh 
fish fi-om a putrifled cat, except by the hones." 

There are many varieties of eels according to Maori nomen- 
clature. The puhi, the most prized of any, which it is said will 
not go even into brackish water ; the kapo, or blind eel, fonnd in. 
perfeotionabontEangitoto, almost too fat to cook; the whitiki, with 
the small head, never found ia running creeks, but in swampa or 
sluggish streams, and which is generally too fat to dry in the eun; 
the migratory heke, a stranger apparently wherever found ; t3l& 
taringapokipoki, black and large, found in the rapid rivers, fond. 
of whitebait as a Greenwich epicui-e ; the coarse, dirty -brown 
ngeangea, with ite long, thin, flat tail; and perhaps several othem 
in different parts of the Colony, were Maori experts questioiie4,< 
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a subject to tliem both, intimate and interesting. And tlie 
subject is one worthy of enquiry, as eels cost nothing to 
cultivate, and are one of the richest and moat nuti-itious forms of 
food possible to find, and of whioh we know suareely even the 
periods of their migrations. 
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GEATLING {Prototroetes oxyrhjnchm). 
Length six and three-fifths that of the head, or five times the 
't of the body; snout conical ; lower jaw shorter. 



Called by the Natives iipoltororo. A dainty little fiab, said to 
be first cousin, at least, to the English grayling. It poasessea 
the same shape, colour, and fins ; and. in the Australian waters, 
the identical peculiarity in ita caeumber smell, which is here 
no observable in the smelt. Usual size under lib. in weight, 
and from lOin, to I'iin. in length. Ur. Hector says; '"It 
appears to inhabit clear running streams in all parte of the 
(Silony, and I believe that the very large fish, locally called 
trout, which are sometimes cast up on the beaches of the great 
inland lakes of Otago, also belong to this species. These probably 
reach 61b. or 81b. weight. The upoltororo ia readily recognised 
from the smelt (which is the only other fish ia our streams with a 
fleshy second dorsal) by its smaU tumid mouth, shorter lower jaw, 
and minute teeth, closely packed together, like a ccim.b, round the 
jaw. They vary very much in richness of colour, from a general 
fdlyery hue and brownish on the back, while others are dark 
speckled brown on back, and rich yellow, almost golden tint, on. the 
belly." It was at one time considered a sea-goiiig fish that enters 
the rivers for spawning, but further observation has proved that 
they are constantly resident in fresh waters, and that the annual 
migration does not extend beyond brackish water. They do not 
rise readily to the fly, but they take a certain worm got in farm- 
yards greedily. It is found in clear running streams in all parts 
of the Colony, and in some months in shoals, " intent on making 
up stream." 

Mr. Hursthouse, of Taranaki, writes ; " The upokororo, 
which, you describe as a sea-visiting fish, is not such here. I 
made its esteemed acqunintance years ago in our little helh vitiert 
Waiwaikaiho. Natives, however, told us that it is solely an inhabi- 
tant of fresh water, that it spawns high up the streams, and that, 
though always present in the pools along their courses, they coma 
dawn in great numbers during floods. The only one ever found 
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3 in Btdt water was a dead one, picked up at the mouth of the 
Henui, after a heavy spate. Our most skilful brother of the rod, 
Mr. H. Smith, who, aa shown by his diarv, caught last year 
1,152 of these fish in fifty-eight fisbine; ditys, tuking in one day 
ninety-three, thinks that upokororo would no more voluntarily get 
into salt water than into liot water. Here, with our rude tackle, 
they do not risB at the artificial fly, but greedily bite at the small 
red worm which is only fouad under dry stock droppings. The 
common garden worm ha.'s never tempted them." 

Mr. Eutland, in his paper on "The Habits of the New 
Zealand Grayling," in The fratuaclioni of the A'ew Zealand Imtilute, 
vol. X., pp. 250-252. gives the following interesting information 
respecting its habits: — 

"My attention was first directed to the grayling in 1853. 
Being then resident in tbe AYaimea {Nelson), I was informed that 
during the winter months large numbers of these fish came into a 
small brook which ran close to my house. This brook, about 30ft. 
wide, emptied itseK into the Waiti, a tributary of the Waim.ea 
Eiyer. Except where it passed through laree swamps in the bueh, 
it consisted of a series of deep pools and shallow rapida, and wan 
everywhere overshadowed either by the forest trees ur witb flax 
and veronica bushes. In June I saw the first grayling; they come 
in shoals evidently intent on making up stream — a mixed lot of 
fish, the smallest from 6in. to 7in., tbe largest about 12in. in 
length. A mill-damj a little higlier up than where 1 lived, pre- 
vented their progress for flume days, and gave me an opporttmity 
of capturing a great many. 

" I noticed that both the large and small fisb contained roe, 
and that they had a peculiar habit of congregating in the deep 
water, packing themselves close together near the bottom. When 
disturbed they scattered, but, in a few minutes, ngnin collected 
on the exact sjjot from whence they had moved. In July or 
August I saw a few straggling fish, apparently making down 
stream, but I failed to get any at that time. 

"On two occasions during autumn I paw grayling in the 
larger rivers of the AVaimea ; once in the AVaiti, near its junction 
witb the Waimea, and once iu an overflow of the latter about 
2 miles from the sea. On both occasions the fish were in shoals, 
but swimming apart, not huddled together as in the brook. 

"Now turning to the Wairau Eiver (Marlborough), which is 
in every way similar to the Waimea Biver, except in being larger 
and draining a much less wooded country, I find the grayling here 
with precisely the same habits. From the Onomorutu, a small 
bnsh tributary, where during the winter months cart-loada of 
these fish were formerly taken, 1 have collected information. The 
appearing and disappearing at the same time of the year, the 
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twding together at the bottom of deep, shady pools, and the 
bulk of the fish bein^ full of roe, coireBpond with my own 
obaervatioiis in the AVaimea. Prom this I think we may safely 
■conclude that in this portion of the ialand the grayling, diiring 
^e winter, leaves the large open rivers and enters the small 
'leltered strpame for the purpose of spawning. But from whence 
tliey com.6 to reach those streams ? Prom the sea, or the 
^ler waters of the Inrge rivers 'i From the Maitai river 
leleon) I have colleated information which I think may answer 
question. 

Smith, who resides on the banks of that stream, 
S miles out of Nelson, informs me that the grayling make their 
appearance in February, always coming up the river in shoals. 
They remain till the middle or end of winter, and then entirely 
disappear. During the last three years they have become very 
,*Baroe, which he attributes to the introduction of the trout. 

" Mr. NorgTOve, who formeily resided in Nelson, thus writes: 
have taken the grayling in the Maitai, just where the tide 
breaks into the fresh water, in large quantities, and as much as 
miles higher up, always in shoals. About the mouth of 
Itfarch they go up to spawn. I have fished at the mouth of the 
river at all seasons in the salt water, and caught lots of 
.led herrings, which are, I believe, a kind of mullet, but 
caught a single graj'ling at any time. They remain about 
lonth, and then not one to bo soon higher or lower.' 

"Notwithstanding this negative evidence obtained from Mr. 
Horgrove, I am stiU inclined to think that the grayling does 
resort to the sea. When I consider the small size and nnture of 
the Maitai Eiver, I cannot otherwise account for their disajTpear- 
ance during a portion of the year. From its source in I-andtrap 
-Gully to its mouth is a straight line for from 7 to 8 miles, running 
over a rocky floor the greater portion of that distance. How 
■could immense numbers of fish, such as were formerly found, 
conceal themselves, and, again, where are the small fish? No 
one scenis ever to have seen grayling less than 6in. in length. 
Dor have the large fish been seen except in shoals." 

A Bpecimen was found dead on the Mataurn Hiver bank, at 

1 1884, and as the fish is not common in Otago waters, Mr. 

considered the find of interest. Gore is about 35 miles 

from the sea. Mr. Arthur thinks the evidence conclusive that 

■during a portion of the year the grayling is a resident in salt 

water. From a report by Mr. A. K. Smith, a grayling was 

irobably taken in the sea at Otago Heads, ofi the North Spit, 

September of the same year. 
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KOKOPTJ {Oalaiiat fateiatiis'). 

Length, four and a half-times that oi the head, which is 
rather more than the height of the body ; diameter of the eye 
ahout one-fifth of the length of the head, aad ahorter than the 
snout ; length of the pectoral more than one-half the diBtance of 
its root from the ventrals, and the ventral terminates at a short 
distance from the vcut ; the least depth of the tail equal to c 
less than the distance between tho dorsal and caudal fins. 

Biuckish or reddish brown, with undulated, more or less 
irregular, light- ooloured cross bars. 

Attains a length of TJ-in. 

"Kokopu,"Dr. Hector says, "is the general Maori i 
for sereral very common fishes in the New Zealand streams and 
lakes, belonging to the family of Galaicida. GaUuias fasciatiu, 
the kokopu proper, ia a fat, slu^ieh fiah, found lurking under 
stonea and rotten logs in all the streams in the colonies, however 
small, where not running over a clear or stony bottom. They 
afford very tame sport, but are fair eating, resembling the eel in 
flavour." 

The Nativea give the fish a largor size than Dr. Hector, 
saying that it grows up to 9in. in length, and does not exceed 
lib. in weight ; but they say there ia the kokopu of the etream 
and the kokopu of the late, which are q^uite distinct from each 
other. Tho kokopu of the stream is caught by them with 
bobs ; but is not much cared for. Not more, as a rule, than one 
or two fish will be found in a jiool ; half a dozen at the most. It 
is also called rawaru and pare. 

The kokopu of the lake resembles, they say, the rock-cod, 
but it does not exceed Sin. in length. It is found in Taupo, 
Eotorua, and at Tarawera. The' kokopu of the stream has no 
scales, whereas the kokopu of the lake is scaly like the kokopu 
of the Kea, aad resembles it in almost every respect. It is caught 
by the Nativea in Taupo in great quantities m nets, and con- 
sidered by them a great delicacy; strung by them on flax stranda 
and dried in the sun, when it is kept sometimes for years. 

"The genernl name given to all the species of galaxi _ 
trout, more, I should think," writes Mr. Macleay, "from their 
spotted appearance than from any actual resemblance ; but, like 
the trout, they are good for the table. The species are nunterous, 
but BO much abke that it is — looking at their distribution^ — more 
than probable that they are one and all permanent local varieties 
of the Hame fish. But the chief iaterest attached to these fishaB- 
is in their distribution. They are found only i 
Southern Chili, Magellan Straits, the Falkland Islands, Tasmania, 
New Zealand, and those parts of Australia where the rivers tcilldti 




their rise in the Snowy Mountains, or in cold, elevated tatle 
lands ; so that, in fact, wb &nd this singular fish in all the lands 
which extend into the colder regions of the Southern Paciiic, and 
nowhere else. The deduction from this singular fact is very- 
plain. At one period — probably very remote, even in a, geo- 
logical senae^the area uf laud above the sea in the antnrctio 
regions mnat have been very much in excess of what it is at 
present; at all events, sufficiently extended to admit of some 
aind of continuity across the whole width of the Paciiic, between 
the aouthem extremity of South America and Australia, There 
is no other way of accounting for the appearance of these fishes 
in Buch widely different locaUties." 



KUEAniNA {Eleotrh radiata). 

Ivength three times that of the head, or six times the height 
of the body ; interorbital apace flat ; scales moderate, minutely 
dtrated; snont moderate; head depressed, the breadth being 
rather greater than the height. 

Colour (in spirits), pale yellowish-red, with several vertical 
brown bands on the caudal. 

^ot uncommon at the Thames, Captain Button says; and 
adds that Talenciennea gives the following description of the 
■ colours of the specimen taken by Quoy: "Keddish, with twelve 
Tutical brownish bands on each side; fijia, whitish; the first dorsal 
willi two longitudinal black bands, the upper large and dentate ; 
the second dorsal with three less marked ; the anal with one : the 
candal with many vertical bromi lines; at the base of the pectorals 
aUackish straight line." 
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SMELT {RetropinHa Jtiehardtoni). 

Length four and a-half times that of the head, or fire and 
one-third times the heiglit of the body ; snout longer than the 
diameter of the ej-e in the adidt, but shorter in immature 
speoimens; mouth, moderate; maxillary extending to behind the 
oantre of the eve, posterior and enlarged and curved downwards ; 
lower jaw longer ; Teotrnls situated rather before the middle of 
the body. 

Above, pale grey ; below, white ; a silvery band along the 

Common in rivers and lakes. In the Wnikato they go down 
to the sea to spawn iu April, and the young fish return in 
Ootober, when, together with the young of Galaxiat atienualut, 
they are called nhitebait. 
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Dr. Hector writes ; "This delicate little fish, which belongs 
to the true Snlmanida, was first described by Richardson, from 
specimens which were obtained at the Bay of Islands with a net, 
and, thereforp, I infer in the salt water, but it is at certain seasons 
one of the moat common of our fresh-water fishes. My firat 
acquaintance with these fish was iu 1B63, at the mouth of the 
Kaduka Kirer, on the west coast of Otago, where, in the month 
of September, both kinds wore obtained, the larger variety (S. 
Dsmfroidfn) following the flood-tide ia numerous shoals into all the 
little streams to which the brackish water penetrated, leaping out 
of the water in a very lively f aahion^ — -the Maoris catching them as 
the tide fell by closing weirs made of flax not across the Bmall 
creeks. Their length was from 4in. to 7in., and they took bait 
voraciously. The smaller fish {R. Riehitrdsoni), averaging 2in. in 
length, outhe other hand, chiefly appeared round the aides of the 
vessel in swarms at ebb-tide, when the water was quite fresh, and 
were caught with bag nets. Later in the season, during t^e 
month of November, the same fish was found in quantities in the 
Kakapo Lake, where the wate:; is always quite fresh; but aloB^ 
with tbe smaller ones were many of larger size, averaging 4in. in 
length, and having the appearance of adult fish, without showing 
any of the characters of the larger form. In the Blackwater, 
which is a tributary of the Buller River, 20 miles from the sea, I 
am informed that a fish which answers to R. osmeroi^s is abun- 
dant from February till Juno, and is caught in large quantities 
■with a net at night-fall, but that the smaller fish, which was 
described to me as the whitebait with a silver line on the side^ 
arrives in October in closely-packed shoals that advance steadily 
upstream against the rapids. Captain Hutton states that in the 
"Waikato these fish go down to the sea to spawn in April, and that 
the young fish return again in October, but among the apecimeiw 
be ooDected both forms can be distinguished, although some 
epeoimens of each are of equal size. In a collection of fishoa 
obtained from Taupo Lake I also find a small-sized form of the 
smelt, which, though differing in some respects from those found 
in the Waikato, has decidedly the characters of R. oiim*roidtt. 
Specimens caught 16 miles up the Wanganui River in the month' 
oi November also have the characters of R. osmiroides. They are 
5in. in length, and full of loe. Both the large and the amaU 
smelts form delicious food, the smallest size, when about 2in. in 
length, being one of severalyoung fish that are called whitebait. 
The large specimens, Tin. in length, were called aua by the 
Natives, which is also one name for the small sea-mullet." 

Retropinna Riehardsoid ia found in Tasmania iu various 
estuaries at certain periods of ihe year, and is caught in myriads 
in the shrimp nets. It does not exceed, Mr. Johnston says, Sin. 
or 4in. in length. Mr. H. Travera brought 8pecim.ena 
the Chatham Islands. 




WHITEBAIT. 



MINNOW {Galaxias attimiatu>). 

Lengtli £ve to five and a-halE times that of the head, or eight 
to ten. times the height of the body ; diameter of tha eye oae-fitth 
of the length of the head, equal, or nearly equal to the anout; 
length of the pectoral one-third of the distance of its root from 
the ventral, and the ventral only one-third of its diatance from 
tlie nnal ; the least depth of the tail is not quite one-half the 
distance between the dorsal and caudal fins. 






Greenish yellow, more or less spotted with brown, each spot 
ng composed of minute dots ; top of the head generally darker 
the rest of the body ; operculum, silvery. 

Verj' variable, especially in the shape of the snout, the 
^prominence of the eyes, and in the colour, being aometimeH almost 
-without spots, and sometimes largely blotched on the back and 
eid.es with dark brown. 

Abundant at Waikato, Lake Taupo, Eiver Avon, Chatham 



Attains n total li 



li of 4iin. to Sin. 



In the Waikato these fish go down to the sea to spawn in 
ril or May, and the young return in September, October, and 
povember, when, together with the young of Helrqpinna Richardaom, 
"' are called whitebait. 

In this manner is the little fish deacribed by Oaptain Hutton, 
1^ which Dr. Hector writes : It is a little fish, constantly seen in 
3nost lakes and clear running streams, with very much the same 
liabits as the English minnow. At certain seasons the young fry 
Bwarms in incredible numbers, and forms the whitebait of New 
Zealand, but ia a very poor substitute for the little herring that is 
well known at Greenwich by that name. At Taupo Lake and 
ler places in the interior, small fish, which the Maoris colleo- 
■dy term inanga, but which are chiefly of the species now 
ferred to, form the food of the Natives for many months 
In the year, and are obtained in such abundance as to yield an 
ample supply both for daily use and to preserve for other seasons. 
These small fish are caught where streams enter the lake, with 
.e-meshed nets woven of green flax. Several bushels of them 
frequently caught at one time, and are immediately piled on 
it stones and covered with mats and earth for half-an-hour or 
usual manner of Maori cookery, but without the 
addition of any water. Thus prepared, if not tor immediate use, 
ibiej are firmly packed in tightly plaited baskets, and in this state 
will keep for months — at least sufficiently well to suit the Maori 
taste, which is nut fastidious. 
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Only fi Bliort time since, in England, the whitebait was 
supposed to be a distinct species oi the herring family, and lees 
than sixty years ago nftturalists would not admit that it was the 
young of the sprat and herring. Now, the eaflj- belief is held to 
be imtenable, and there, as well aa here, the whitebait is regarded 
aa the young of other fish. 



The following details have been obtained from Native and 
other souroes, but they lack the stamp of recognised accurate 
observation ; and are here given to provoke, or to Etim.tLlate 
inq^uiry : — 

TnnriTft. Captoia Mair writes, are plentiful in the upper 
Wiiii^ !■- - J j"-'!'. A large Itind called atutahi are moat esteemed 
as fnod. They are almost 5in. in length, and quite transparent. 
Dr. Hector says that several small kinds of fish at Taupo are 
collectively called inanga, the chief season for them being from 
October to January ; but as lute as March all sizes eau be found. 

The Natives eay the inanga ia found generally in the lakes 
and streams of the North Island; save in the "Waikato district 
where they are unknown. They are found in quantities in the 
streams in the Bay of Plenty district, some Sin. or SJin, in 
length — a rich, delicate fieh, like the whitebait at Mercer, but not 
so long; without scales. In all the waters about Taupo, and said 
by some to be fatter as they are found further south. They ara 
caught in large quantities by the Natives, cooked for some hours, 
and packed in baskets, and put away in store to regale visitors. 
If the flies are troublesome, the baskets are put into running 
water for preservation. 

The koara is a small spotted fish from IJin. to ajin. inlengih, 
iound only in Lake Eotoaira, south of Taupo. It ia said by tha 
Natives to resemble the koara of the sea in shape, which raagtst 
from IJlb. to 2lb. in weight; a small facsimile in fact. Sca^. 
Caught in nets ia large quantities; dried and kept for food. 

Themohi are found in the mountain and fast-running streams 
in the Waikato. They are caught from July to December, when 
they go to the Waikato Kiver or seaward to spawn. They ai« 
4in, or Sin. in length, with dark back and silver belly. They are 
called mohi from their resemblance to the mohi of the sea, found 
at the Thames. When the mohi goes seaward it gets caught in 
the weirs, as many as 701b. having; been got in a single catch. 
The Natives say the whitebait is the spawn of the mohi, which 
may be the Maori name for the smelt. The Maori name for 
whitebait is porohe. 
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There are two other amall fresh-water fish, the parikou and 
"the karengorengo. but little inforinQtion ia at haud concerning 
"their form or their habits. 

The papanoko ia thua described by Captain Mair : "Small 
fish from 6in. to Sin. in length, and very deep in proportion, 
Tpeighing about the eighth oi a pound. At this seaaon of the 
year (January) they are very fut, full of spawn, and are moat 
delicious eating. The fine are red ; acalea very amail ; back, 
pepper-and-salt colour; belly, ailTery. This fish is called te ika 
hitna a Tone via huta — the hidden fish of Tane {the god of the 
forests) — for they are never found in the streams or rivers unless 
during a flood, and then only during tho night. Great ceremony 
is observed in cooking them, and they are taken some distance 
torn the village for the purpose." 

The toitoi ia described by CaptaLo Mair as a arnaU blue fish, 
-similar to those caught in lakes, but larger. They are fair eating, 
"but full of bones— quite unlike the papanoko, which have harifly 
any. 

The Natives say there is a salt-water toitoi as well, which the 
^esli-water toitoi resembles. The freah-water fish has scales 
-varying in colour from black to brown. Its length varies from 
4in.. to 7iu. In shape it is not unlike the gurnard, with a tail 
a^eeembling the schnapper. It ia found in Taupo in large 
■<j^uantitiea. It is caught with nets. Though dried, as the 
iokopu, it ia not considered so good a fish. 




FISH CANI^ING AND FISH CURING. 



A GOOD deal of lEformation concerning tie curing and pre- 
eerration of fish for mercantile purposes will be found scattered 
tbrougli tlie notes on marine fisb.es in tbe first section of the 
handbook, but there are many other details which will he 
more apjiropriately glanced at in a separate manner. The subject 
is a wide one, and its particulars are not easily got at. " Fish," 
it has been said by Mr. Day, "maybe either dried, either in 
part or wholly, or pounded and then dried in the aim, shade, or 
by artificial means; or amofetd wholly or partially, salting or 
drying being used or abstained from ; or salted, either dry or in 
pickle, in various ways, while sugar may be employed in the 
place of salt ; or preserved by the esclusion of air or wtth the 
assistance of acids ; or by keeping the fish by means of natural or 
artificial cold at a temperature below that at which fermentation 
or decay seta in." Of so many processes there ia little hope of 
obtaining full information unless the subject were carefully in- 
Testigated. As "The Fisheries Encouragement Act, 1885," gare- 
tbe premier place to the canning of fish, what can be gleaned 
on the subject may be first stated, remembering that the details. 
connected with "canning,", as it is called in America, are generally 
kept as trade secrets, and not frequently found in print. The 
main portion of the following particulars is taken from the 
evidence of Messrs. Hugh Logan and Eice "Williams before the 
IVew South Wales Fishery Inquiry Commission, supplemented 
from information conimunicated by a colonial expert. When 
expedient the evidence of the witnesses will be given in their 
own words. 

Mr Logan, who stated he had made some of the first- 
experiments in tinning salmon in Califoraia, said ; " The prooesB 
was to cut the fish up with a number of curved knives — say seven 
or eight — with a lever attached. The "fish are laid on a bench, 
and the lever being pulled down the knives cut the fish int» 
sections the size of 3ie tin, whether lib., or 21b., or 4lb. Then the 
fish are put into the tin, and a small teaspoonful of salt is added 
to each can to take away any unnatural flavour. The cans are 
then put into a large boiler and heated with ateam, and after the 
fish have boiled a certain time, say twenty minutes, under the 
greatest heat they can get — the steam is 210°, but there they get 
me heat up to 280° by the addition of chemicals. 
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After the fish are cooked a certain time — some thirtj' 

B8 — the screen that the cans are on is raised out of the boiler 

a maa goes round them with a little mallet, having a am n il 

.e on it, and he taps every one of the cans, by which means the 

that has accumulated in the cans escapes. After the iieh have 

iBBttded down, ho solders the small hole, lowers the screen with the 

cans again into the boiler, and the water is raised to the boiling 

point, so as to produce steam inside the cans. ^Vhen they are 

taken out and cooled, the steam condensing produces a vacuum 

in each can, and the cans are then put into a place where they 

"re loft for one, two, or three days to see that they are perfectly 

feht." 

Mr. Logan's evidence may want perhaps a little amplification 
&ke it plain to the general reader. Let him imagine, then, 
fon tank — say 4ft. oc 5ft. square, and some 2ft. in height — 
open at the top, and he will have a picture, in his mind, uf the 
form of the boiler in which the canned fish are cooked. The iron 
tank has a false bottom, separating the tank or boiler into two 
horizontal compartments. The lower compartment is iised for 
the production of heat by means of steam pipes, connected with a 
Bteam boiler, which pipes, somewhat in the form of a woi-m, are 
spread over the main bottom of the tank. Steam is turned on or 
let off by means of taps or cocks in the steam pipes. There are 
two inlets and two outlets to what may be called the heating 
iber of the tank. Thus the boiler, which generates the 
Q, may be on one floor, or in one building, and the tanks or 
olers which cook the fish on another floor, or in another building. 
le false bottom serves as a floor on which the cans rest yhen 
it into the tanks to be cooked. In the tanks which cook the 
the liquid which cooks them — not unlike brown boarding- 
house soup, both in appearance and consistency. This hquid 
reaches to within some half-an-inoh of the top of the cans which 
contain the fish or meat that is being cooked. No bubble is 
seen on or steam evaporating from its surface. The water being 
brought to boiling point, chloride of calcium is added to it, in 
whi(& it quickly dissolves. The chloride is employed because its 
KdutiDn can bs maintained at a heat of 270° to 280° Fahr. without 
mateodal evaporation. 

Here the evidence of Mr. Eice Williams, described aa a 
chemist and druggist, appears valuable. He says : " The secret 
of fish preservation is to increase the boiling-i)oint from 212° 
to 240°, or a greater heat, which is done by saturation. The 
difference in the heat must be taken from the time it would 
occupy in ordinary cooking at a heat of 212°. The water should 
be saturated with salt or any soluble nLatter, such as alkalies, 
sodas, or oven sea-water, sufficiently condensed to saturation, 
Iho extreme heat is further enhanced by placing layers of hay or 
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straw between each tier of the tinned fiali. In packing lor the 
bath or in packing in the boiler, the Iiaj or straw should be lud 
between each tier." Being fui'ther examined on this matter, Ii8 
said : " The great secret in boiling fiah or other food, in order to 
preserve it, ia to raise the heat higher than 212'', and to extaurt 
every particle of air from the veaael. • - ■ The more the water 
is saturated or condensed the greater are its preservative powois. 
If you oook fish it will not keep three days if boiled at 
212°. The best heat for cooking fish, it appears, is 240°. At all 
events, this is quite enough, although the liquid in the tanks can 
be raised to 280". If 340° is exceeded the tine will burst. The 
fish are cooked by two boilings, the first taking thirty minutes for 
ef&cac)'." 

After the small holes in the tins are soldered up, they ara 
again placed in the cooking tank, the heat of the liquid not being 
allowed to exceed 220". The time for the second boiling ia fortj- 
five minutes. Care has to be taken that the temperature does not 
exceed 220°, or the cans will burst. The tins are then, after their 
aecond cooking, lifted out of the tank and placed in a cold bath, if 
one is at hand, and allowed to remain four or five days to test 
their condition liefore being sent away, when, if aught is wrong, 
the fault will appear outside the tin. A bad tin bulges from the 
generation of gas within, while the tin well cooked becomes 
compressed. When the tins are pricked they should be stopped 
as soon as possible, the object of the pricking being to allow the 
gas generated by the cooking to escape. If the air gets in to the 
fish the contents of the can is spoiled. 

In a vat 4ft. 6in. x 5ft,, a man and a boy accustomed to the 
work can cook 1,000 tins a day; the vat cooking say 200 tins at 
a time. When the liquid is cold ia which the cans are heated, 
the chloride settles at the bottom of the tank. The chloride is 
purchased in drums containing some 5cwt., a drum lasting a con- 
siderable time. The process, it will be seen, is simple, and, in. the 
matter of cost, comparatively inexpensive. 

The older process was the use of a wooden hath and pure 
water, the tank being covered. As the temperature was less the 
time of cooking was longer. The process was almost the same 
as that already described, but, as it has fallen as it were into 
desuetude, amplification may be regarded as unnecessary. The 
times of cooking were for the first portion one hour and forty 
minutes ; for the second, one hour and thirty-five minutes. 

In the JSncyehprnd-ta Britannica the process is similarly de- 
scribed; "The tins used are manufactured with the greatest 
care, Bad most ingenious machinery has been devised for their 
thorough and expeditious preparation. The proper quantity 
■ • • of fish is placed raw in the tin, over which the ( 
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I ihen soldered. In the cover a small 'pin-hole' is left, and 



Eihen soldered. In the cover a small 'pm 
tins arB placed in a bath or solution or ohloride of calciu 
Ttich boila at a temperature of from 260° to 270" Fahr. Each 
tin is immersed to within an inch or two of the top, and as 
the heat is gradually raised, steam isauna from the pin-hole, 
carrying off the atmospheric air from within the tin. When all 
the air has been expeUed, tke pin-hole is promptly closed with 
a drop of solder, and the tin, hermetically sealed, is entirely 
immersed for some time in the super-heated solution. When 
withdrawn and cooled the tins are placed in a teating-houae, in 
which, after a few days, those that have been imperfectly treated 
manifest their defects by a bulging of the sides, due to the 
generation of gas from the putrefying mass they contain. Those 
which have been successfully preserved generally show both ends 
collapsed or depressed by the pressure of the air outside; and 
usually on a well-preserved tin being opened the air is audibly 
Bucted in." 

The preservation of sardinea, as is well known, is due partly 

cooking them in oil and aiu'rounding them with it, and partly 

sealing them in tins. 
The more recent and improved plan of cooking is in retorts 
made of cast-iron, fitted with dome-like covers. A block and 
tackle, or other machinery, is used for lifting the cover from the 
retort, or lowering it down in its placu. The cover, of course, is 
screwed on with the common bolt and nut, and packed in the 
usual manner with ordinary packing. The retort la fitted with a 
Hteam gauge to register the heat that is found best adapted for 
cooking the particular commodity under treatment. In this plan 
there is no use of muriate of lime or other appliance necessary 
beside the retort itself, and not only is the time of cooking shorter, 
but the process is more expeditious. The modus operandi may be 
said to be the same — cooking it twice, pricking the tins, and 
soldering, as in the bath ; the time of cooking in the retort being 
forty minutes at both stages. The heat ia kept to about 240°. 
Perforated trays of sheet-iroa, which are fiDed with eana of fish, are 
made to fit the retort. Tray is placed above tray until the retort 
is full, when the cover is lowered down and screwed on, and the 
cooking begins. The traye, having chains attached, are lifted out 
with a block and tackle, which is necessary for the lifting and the 
lowering of the dome-like cover of the retort. As the chemical 

Elan, with the iron tanks, waa an improvement on the water- 
oiling and tlie use of wooden vats, so ia the retort process one 
equally superior to the use of ohemioaV means of increaaiag the 
temperature of water, as previously desiiribed. 

There are some incidealal matters given in the evidence 
which need insertion. Mr. Logan suid; "The fish wore scaled 
and cleaned in the usual way before being out up and put into 
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the tins. The labour employed in Califonda was mainly Chinese. 
The fish are canned as soon after being' caught as possible. The 
toats," he said, "go out and remain two or three hours; they 
then come in loaded, and go right into the works, and that day 
every fiah is canned." He added : " The canners never keep any 
over night." If fish are kept too long they go bad, as though the 
cans were imperfectly soldered. 

Mr. Williams tells us that the tins should be packed as cloaely 
as possible, because the cooking causes the fish to " collapse." 
"The lid is put on in two parts," he states, " and, when the larger 
part or ring of the lid is put on, the tin should be filled up with 
clean water if it is not intended to have the fiah salt — filled up as 
full as possible. Then the balance of the lid, which ia of the 
size of a shilling or half-a-crown, is soldered on. The tins," 
adds, "should be 'painted while boiling hot." 

Processes for the exclusion of air by the substitution of an. 
atmosphere of some inert gas have not proved successful ; neither 
has the method patented by Dr, Redwood, which consisted in 
coating meat with a layer of paraffine. 

There are other opinions held about fish-canning than those 
given in the preceding pages. Thus a writer in an Americui 
periodical only a short time since wrote as follows :— 

" I hold that if a can ia once properly sealed, the contents 
will remain unaltered as long as the m.etal casing remains intact. 
A can win keep, if every portion of its contents has been subjected 
to a temperature of 212" Fahr., whether the air is espeUed or not, 
as my experiments have conclusively proved. When I first began 
the business I was taught that the air, unless expelled, would 
cause the contents to deteriorate, and that was the reason tho oaas 
■were vented. I soon found that it was a mistake. The venting 
18 done for the purpose of testing for leaks. A tight can has a 
sound that cannot be mistaken for a leaky one. If the canner 
boQs his fish, flesh, or fowl when the vents are open, he will 
have dry cans for his paina." 

An invention waa recently patented by Mr. M. C. Hutchings, 
of Astoria, Oregon, to test setJed cans, for the purpose of deteetrng 
leaky ones in time ; to seal them and prevent the contents from 
becoming decomposed. A cylindrical iron or steel vessel placed 
horizontally is provided, at one end, withahingod door, whichmay 
be held closed hermetically. The cans to be tested are placed an 
the truck ruaning on a track laid within the vessel. The cylinder 
is furnished with a pressure gauge and safety-valve, and it 
is connected with a pump for filling the vessel with air under 
pressure. After remaining in the vessel for several minutes the 
compressed air is allowed to esoape suddenly. The air has timo 
to find its way into all cans which are not soldered perfectly tight, 
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BO that an equilibriimi of pressure is maintained outeide and inside; 
tut with the suddeji relief of exterior pressure, the air -within 
the defeotivo cans fails to find ready exit, owing to the small size 
of the openings in them, and hence ezerts a strong outward 
pressure, thereby bulging one or both heads. The bulged cans 
oan easily be assorted from the rest, and are then ayldered and 
again tested. By this means great losses in material and freight 
axe avoided. 

Of the canning of fish at Ka^ara, details will be found under 
the heading "KanEe;" while a Goverament ranger at the other 
and of the Colony writes of the tinning of fish at Stewart Island 
in this wise; "This branch of the fishing trade is becoming a 
leality. Robertson Bros., whom I mentioned as having begun 
operations at Paterson Inlet, have removed to Horseshoe Bay, a 
"ituation supposed to be more convenient for the work they are 
inducting. Already they have sent away several tons of. tinned 
ih, which ie being well spoken of. At Half-moon Bay another 
party of three men have made a beginning in the same One. As 
yet uiey have prepared only about half-a-ton, done up in lib. tins, 
■which they offer for sale at 6s. per dozen. It would appear to me 
that this mode of preparing fish for sale will become a permanent 
industry at Stewart Island, for it has the advantage of being the 
only way of making the fish retain their original flavour after the 
lapse of a few weeks. Even the best smoke-dried fish I have seen 
become rancid, and have an oily taste after being kept for say 
a fortnight. This arises from the peculiar nature of the co»l, 
trumpeter, and mohi, caught at Stewart Island. Unlike the cod 
inhabiting the northern seas, which carry their fat in their liver, 
the fat in the fish here runs all through thorn, as does the fat in 
salmon, and exposure to the sun and to the atmosphere soon 
s this fat into a ranoid oil." The same writer saya : " Curing 
by smoke-drying is gradually being discontinued The only 
persons I know of as being employed at such work are two families 
Uving at Bravo, in Paterson Inlet. They put through their hands 
about half-a-ton per week." 

Snioking ia effective in preserving and flavouring fish that is 

bintended to be kept only for a limited time after curing. 

m How cod-fish are salted is described under the heading 

t^'Hapuku," Of the means used for herring-curing, the following 

information has been obtained from the Fishnries Literature: "In 

tihe north of Scotland the herrings, on arrival, are placed in a 

heap near the troughs of the ourera ; next, they are gutted by 

individuals who, at one cut, remove the intestines and gills. They 

^ro then 'roused' with salt in a tub; and, lastly, packed in layei-a 

^fai barrels, a handful of salt being sprinkled over each layer. As 

W&a fish subside a fresh layer is added, as the barrel has to bo 
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T inferior fish are rejected. After remaining 
, the pickle the barrels are filled up and 
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kept full. Brokei 
fifteen clear days 
finally closed." 

Off the Coast of Montrose, where the herring boats go 70 or 
80 miles to aea, it is the custom to carry salt enough to sprinils 
orer the herrings, and thus save them for four or five days. 
Herrings thus treated are termed "salted in bulk;" but are not 
allowed to bear the Government brand, aa the regulation for this 
mark is that the fish should be cured within twenty-four hours of 
being caught. 

Yarmouth bloaters are variously prepared, but one of ths 
best solutions in which this can be effected is by mixing 291b. 
of common salt with 711b. of water, in large vats; in this the 
herrings wiE tioat, so they are kept down by wooden batt^u 



vith bags of salt which gradually dissolve and keep the 
'a proper density. When the fish have become rigid 
run oJf, and the herrings are suspended in a current 
: until they are removed to a chimney and smoked from 
twelve to eighteen hours, the fuel employed being two parts eaoh 
of oak wood, beech wood, and turf. These bloaters will keep four 
or five days, but are best if banging in a current of air. 



weighted 
solution at 
the piokli 



Eed herrings are bloaters more slowly cured, the piokle 
having about l-16th of its weight of saltpetre added to the salt- 
They are dried for tiveuty-four to forty-eight hours, and then 
smoked the requisite time. 

Kippered herrings are such as are pickled, dried, and split 
down the back almost to the tail fin, showing the back bone ; the 
gills and intestines are removed ; they are then cleaned with salt 
and water and suspended for a night in a current of air, and theii 
smoked until they are of a light brown colour. They do not 
keep long. 

Mr. George Leach, of Hull, has introduced a plan of curing 
herrings by machinery, and estimates a barrel of herrings can be 
bloated at a cost of 6d. as against Is. 9d., the ordinary charge. 
The plan may be described as a ■successive process of drying, 
smoking, and cooling, by carriage from the cleaning room to 3ie 
grills on wire-work trays. By passing up through a series of 
chambers and down again in a zig-zag direction, they ore 
operated upon by the agency of heat, smoke, and cold, and cm 
their coming down to the reception table at the end of the first 
journey they are ready for packing. 

The Dutch are famed for the scrupulous care in every 
incident connected with their fishing and curing operations. They 
have two kinds of fiah and two kinds of salt ; this latter com* 
modity is brought from Spain. The barrels must be of ft 
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certain kind, the mode of eviscerating must be kept up to tte 
rtandard, and from beginning to end every detail must he com- 
plied ■with. Mr. DeOroot Pzn gave some interesting detaila on 
fiiBh-curing to the New South Wales Piaheries Inquiry ConimisHion. 
For instance, ho saja : "The herrings in Scotland are dead when 
they are cured, and in Holland they are living. When you open 
. well-oured Dutch herring the bones are quite on the. flesh; 
rhen you open a Scottish herring the bones lie quite along in a 
id condition. The Scottish herrings ore only good to eat when 
ly are fresh — when cured foui'teen days— hut they cannot stand 
preserving very long without losing their flavour; the Dutch 
Herrings the longer they are preserved the better they are." 

"What he aays about the curing of stokviaeh and zoutevisch 
JB both amusing and suggestive. He says: "The cod is fished, 
lught, and opened. They cut him in two parta, take out the 
"id part, and cure him. That we call zoutevisch, and ia an 
icle of great export. The stokviseh and the salt fish are the 
le fish. The stokviseh come from Norway, and are dried on 
the rocks near the sea, where, every time the water gets high and 
the waves are heavy, it makes them wet. It seems to cure them 
Tery well. They get very hard — hard as wood — and they are 
packel in big bundles and sent all over the earth, except to 
Australia." 

The Maori at the other side of the world used to cure their 
fish by dipping them a great many times into salt water and then 
drying them in the sun. Eutherford wrote : " The large mussels 
they bakn in the uaual manner, and then taking them out of the 
aheU, string them together and hang them up over the Are to dry 
in the smoke. Thus prepared they eat like old cheese, and will 
keep for years." Preservation by simple drying is common among 
the Ohiaeso for such foods as trepan, dried tendons, skiua, liab, 
mussels, and other molluscs. 

The use of antiseptics for the preservation of flsh has been 
long known, and some years since a company was formed in 
London to put the knowledge to mercantile use ; but it ended in 
failure, though the directors wanted £1,000 for the disclosure of 
the receipt, which formed, as it were, the stock-in-trade of the 
Company. But tlie Norwegians use a chemical powder for the 
preservation oi herrings in a fresh state, the constituents of which 
are well known, there being no mystery made on the subject. 
That the process of curing has been successful is dear from the 
following details: In the winter of 1884-5 not less than 20,000 
barrels had been disposed of in the English' market, realising as 
nmch as 28s. per barrel. But the fact that some 5,000 barrels of 
these Norwegian herrings had been imported into Scotland, 
beating the Scotch herrings on their own ground, nut only 
. awakened curiosity, but provoked inquiry ; toid this the more 
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especially when the Wtehly Scotiman, of 30th January of tliia year, 
flaid: ''Horringa pickled on the 19th January are as freah and 
Hweet to-day as whea they were introduced into the mixture, and 
when cooked they can scarcely be distiuguished from herrings 
only a few hours out of the water." It then came out that 
herrings caught on the coast of Norway can be barrelled, sent 
round the east, north, and west coast of Scotland, and sold in 
the port of Glasgow fresher than those transported by rail from 
Wick. Peterhead, or Aberdeen ; hence the higher price realised. 
This is done by the use of the chemical powder mentioned above, 
which is a simple mixture of boracio acid and common salt, which 
high authorities in antiseptics declare has been utilised id Soandi- 
navia for the preservation of food, such as flesh, etc., for the last 
fifteen years. It will keep articles fresh, they say, for several 
weeks. The mode of application to the herrings is very simple, 
lib. of powdered boracic acid is mixed with 21b. of fine aalt ; the 
fresh fiah is laid in layers in a barrel, and each tier covered with 
a thill layer of the mixture. When the barrel is fuU it should be 
tightened down in the ordinary way, and then pickled with a weelt 
Bolutiou of pure boracic acid. It has been found that for a barrel 
of herrings 2Jlb. of acid and -51b. of salt are required, while about 
lOoz. of pure acid are needed for the pickHng solution. The 
barrels when packed should be kept in a cool place, an equable 
temperature being desirable. Boraeic acid can be purchased in 
England for leas than 6d. a lb. It should, however, be stated that 
boracic acid, ia repeated small doses, exercises a specific inSuenoe 
on the excretory organs which is said to be injurious to health. 

There are three indispensable conditions, we are told, to 
enable putrefaction to ensue — a moderate degree of heat, moiaturei 
and access to the atmosphere. When one or luore of these oondi- 
tioBS are lacking, putrefaction is arrested. Thus, meat is ftozen, 
or fish packed ia barrels of ice for transport. ' ' Putrefaction," saya 
Cohn, " begins aa soon as bacteria, even in the smallest numbera, 
are introduced, and progresses in direct proportion to their multi- 
plication." "And it followa," Mr. Kilbourn adds, "aaalogical 
sequence, that the different conditions between sound fish Mid 
rotten ones are but the different stages in the process of putre- 
faction." Preezing checks all putrefactive action; and though 
the popular belief is that freezing destroys the fiavour of fish, and 
that they speedily go bad after they have been restored to their 
normal temperature, the common conviction seems to require 
correction. Mr. Kilbourn hits the nail on the head when he says : 
" The flavour of a fish, and its keeping qualities after thawing, 
depend more upon its condition when frozen than upon the 
deleterious action of the low temperature in which it has been 
kept. It should be constantly borne in mind that there ia »w 
restorative power in any system of preservation." A fish that has 
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teen frozen reBumea, when thawed, the condition it was in when 
frozen. Fish for frBezing are as for canning. Thej should be 
operated on as soon as they are taken out of the water. Dr. 
Landeeer, in hia book, Through Siberia, says: "There are large 
fiaheries in the Gulfs of Obi and the Taz, where the Itussians pay 
rent for the sandbanks to the Samoyedes, and having caught the 
fish ia Bummer, they put them in ponds till the approa^ih of winter. 
They are then talcou out and frozen, and in this condition sent as 
fresh fish a journey of 2,000 miles to St. Petersburgh." 

In this way the Eusaians appear to have solved the whole 
question. Hiey got the living fish and freeze them, instead of 
Esperimentiug' on fish that have been ktipt till it is dangerous to 
keep them longer. It should also be remembered that the main 
portion of the food of people living in the far north ia frozen 
fish, and that men in the employ of the Hudson Bay Company, 
especially those on the Makinti River, are fed on frozen fish, and 
that it is said to be one of the best of diets, though eaten without 
bread or potatoes. Mr. Wilmot, the Canadian Commissioner at 
the Fisheries Exhibition, gave, however, very valuable evidence, 
stating that in Canada fish were caught in June, July, and 
August, and frozen, and the fish-dealers in New York and Boston 
would buy them for delivery early nest year. It was therefore 
evident the fish could not be much deteriorated by freezing. He 
had eaten those fish for several years past, and it was their 
rejfular custoni to have them on Christmas Day, when, the waters 
being frozen, fresh fish could not be obtained. 

One method of retarding the putrefaction of fish ia vogue in 
Canada appears to be adapted to our New Zealand environments. 
Mr. Wilmot said: "In Canada, fish were caught in the Great 
"Western Lakes in large quantities. They were put on board of 
little steam-tugs in refrigerating boxes and conveyed perhaps 100 
or 200 miles to the nearest harbour or railway- station. The 
boxes were then put on the railway-car, and went on. in some 
instances, 1,000 or 2,000 miles, and were sold as fresh fish, and 
were eaten as readily as those caught within a few miles of the 
market. Not only were tho fish taken to market, but they 
remained in the cellare of the dealer for a week or ten days after 
they arrived there. The process was very simple. The fish were 
taken out of the water in tons. On deck were a number of hoses, 
holding about 2 tons. Each box was packed round the outside 
with non-eonduoting material. A layer of finely powdered ice waa 
put in the bottom, then a layer of fish, then another layer of ice, 
and 80 on until there was fifteen or twenty layers of fish and ice, 
and it was then shut down tight and sent off. He need hardly 
say that, if the fish were not in good condition, the inhabitants of 
the great cities of the United States would not eat them." 
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There are one or two ordinary precautions wMch Mr Kilboum 
insists on — to wit, absolute cleanliness in every department is of 
Tital importance. *' You may as well," he says, "lodge a perfectly 
healthy person in the bed of a smallpox patient as to pack freshly- 
caught fish in boxes or compartments contaminated with the filth 
and slime of previous putrefaction. If any fisherman entertains 
any doubt upon this point, let him place a row of fish side by side, 
back upwards, upon a filthy board at the bottom of his boat, and 
he will find that the bellies of these fish are completely rotten 
when the sides and back are apparently sound." Again: ** The 
prevailing practice of piling fish en masse one upon the other to 
the depth of several feet is objectionable in every sense, but espe- 
cially so before the fish are thoroughly cooled; and water could 
hardly pass through such a pile of fish, much less would it be 
possible for air to permeate it. When the fish are thoroughly 
cooled there would be les^ objection to packing in compact masses; 
but the bony structure of a fish is not suitable for supporting 
incumbent weight. Fish, when in a perfectly sound condition, 
placed in a temperature ranging between 32° and 35°, will remain 
fiound for a long time." 





About forty years since, a labourer in Norway was laid up 
with a bad leg. Not by any means an uncomniOE occurrence, 
it Trill be said ; but this man used to beguile the tedium of 
his enforced rest by going to the river-side and catching fish. 
But he did more; he watched the trout spawning, and, assisted by 
his wife, he secured a pair of fish, and expressed their milt and 
ova. into water. He then placed the fertilized germs in sheltered 
spots in creeks where trout were not previously found. The egga 
hatched, and the fish did well. TMi ieasjin/i euUwe. 

"PuUicfiah culture," Professor Goode tells us, " is only useful 
when conducted ujKin a gigantic scale — when its etatistioal 
columns reach to tens of millions." And he adds, " that to count 
joiing &sh by the thousand is the task of the private propagator." 
And this seems evident from the way the matter has been put in 
& late number of the Cornkili magazine, where the writer says: 
"The fecundity of fish is indeed something incredible. The eggs 
of soleaare eitremely small — not so big as a grain of mustard seed 
— and the roe of a, lib. fish usually contains aa many as 134,000 
of them. Turbot are even more surprisingly prolific. Mr. Frank 
Buckland was acquainted with one whose I'oe weighed 5lb, 9oz., 
and contained no less than 14,000,000 and odd egga. It is a sad 
reflection that cot more than one of these, on an average, ever 
lives to reach maturity; for, if only two survived in each case, the 
number of turbot in the sea next year would be double what it is 
this. The year after that there woixld be four times as many ; the 
next year, eight times again ; and so on, in a regular arithmetical 
progression. In a very few decades the whole sen wotdd become 
one living mass of turbot. As a matter of fact, since the number 
of individuals in any given species remains on the average con- 
stant, we may lay it down as a general rule that only twp young 
usually survive to maturity out of all those born or laid by a 
aiagle pair of parents. All the rest are simply produced in order 
to provide for the necessary loss in infant mortality. In flah, 
it generally takes at least a hundred thousand eggs each year to 
keep up the average of the species." 

Mr. Day describes fish culture as comprising several objects, 
the chief of which are an augmentation in the number, and an 
improvement in tlie breed of the fishes of a district, country, or 
«ven of the ocean, bj- means of direct cultivation, not only of the 



finny tribes, but also of the food on ivhich they aubsist. It like- 
wise embraces whatever facilitatee their ascent and descent of 
rivers, rendered necessary for spawning purposes to continue the 
race, or for nutriment to maintain the liie of the indiridual. 
Acclimatization of fishes is the science, on the other hand, of the 
distribution of the same from one district to another, and the 
being able to retain life in rivere, lakes, and other waters in which 
the fish did not previously exist. In New Zealand the two things 
or processes may be classed together, because our culture of fipTi 
has in the main, if not wholly, been directed towards the varieties 
we have sought to introduce. 

There is nothing new in flah culture, unless, perhaps, some 
hatching oppliances. Thirty or thirty-five centuries since a lake 
was created in Egypt, whore the revenue derived from the fishing- 
exceeded a talent a day, and the fish increased so fast that the 
preparations for salting were insufficient. In the Eoman Eepuhlie 
fish culture was carried on for the purpose of augmenting the 
general food supply. China is stated to be in advance of all othOT 
countries in the culture of fresh-water fish, which is one of her 
oldest industries. In medieval times almost every monastery had 
its fish pond ; while pisciculture with the monks was well under- 
stood. 

In 1758, a German, named Stephen Ludwig Jacobi, claimed 
to have rediscovered the plan of fish-breeding that the Ee- 
formation had buried. His discovery was considered of so 
much importance that the British Government gave him a pen- 
sion. In 1842, the French commenced experimenting. In 1848 
their establishment at Huningue came into existence, and their 
rivers and lakes, by its agency, became restocked by a distribu- 
tion of 20,000,000 ova annually. The Galway salmon fisheries were 
ariafioially restocked in 1854. The ostablishmeut of Stormont- 
field, on the Tay, was commenced in 1853, and Norway, Germany, 
Italy, Greece, tlie United States of America, Canada, and the 
Australasian Colonies have all followed the French example. 
There has been what may to called a resurrection of 
industry in a generation. 

In the United States of America, a Fish Commission was 
amointedin 1871 to investigate the alleged diminution of food 
fishes along the sea coast and in the lakes; and to suggest the 
proper method for restoring the supply. The next year an addi- 
tional feature was ingrafted, namely, that of the propagation and 
multiplication of food fishes. Then the Government committed 
this matter to an executive official, who was held of equal import- 
ance with the Minister of Agriculture. In 1879, Congress authorised, 
the construction of a special steam vessel of 484 tons, to serve g» 
a floating station for the hatching of shad and other food fishes. 
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^H TThis TSBsel being occupied with fish-hatching purposes, another 1 


^g large ateamer of 1,000 tons burthen baa since been built and put | 


^^ into commiss 


on, and supplied with 


means for deep-sea cxplora- ■ 


tion, in which she has sines been 


engaeed. One of the moat 1 


important features of the work performed by what may be called | 


the fish depa 


rtment is the preparation of the life histories of the ■ 


^H principal fishes, of which in June, 1 


883, Professor Goode stated: ■ 


^B "Biographical monographs had be 


n published on the blue-fish, I 


^H the acup, the menhaden, the salmon 


the white-fish, the shad, the | 


^B mackerel, the sword-fish ; and that others were being printed, while ■ 


^^M similar monographs upon the lobster, oyster, and other iuverte- | 


^^1 brates were ready." 


I 


^^1 The following is a comparatively late list of the principal 1 


^H species artificially hatched in the United States. The classifica- | 


^^m tion followed 


is that of Dr. Guntber 


— 


^M 


Brook-trout . . 


. . Salmo fontinaUa. 


^B 


White-fish 


CoregoniM albas. 


^H 


Lake-trout 


. . Salmo mmayeunh. 


^H 


Pike-perch 


. . Lucioperca amtricmam. 


^H 


Atlantic salmon 


. . Salmo aalar. 


^^^^B 


Shad 


. . Clupea mpidimma. 


^^^K 


California sabuon 


. . Salmo quintiat. 


^^^^B 


Striped-base .. 


. . Lahrax lingatm. 


^^^^^B 


Land-locked salmon 


. . Salmo salar, var. sehago. 


^^^^H 


Oquassa-trout 


. . Sahm oquassi. 


^^^^H 


Sea- bass 


Centropriitia atrariui. 


^^^^H 


GrayUng 


. . Tkymallitt tricolor. 


^^^^H 


Sturgeon 


. . Acipenaer eturio. 


^^^^K 


Smelt 


Osmerus mordax. 


^^^^H 


Herring 


Clupea harengut. 


^^^^H 


Alewif e 


Clupea vernidie. 


^^^^H 


Oyster 


Oatrea rirginiana. 


^^^^H 


Cod . . 


Oadui morrhua. 


^^^^H 


Haddock 


Gadug <egl«finm, \ 


^^^^B 


Oarp 


Cyprinae earpio. J 


^^^^B 


Spanish mackerel 


. . Scmnher coliaa. J 


^^^^H 


Cero 


. , Cyhium regale. M 


^^^^H 


Moon -fish 


.. ChictodipUms faher. ■ 


^^^^H 


Sdver-gar 


Behne hitgtrodru. 1 


^^^^H 


Gold-fish 


Garassiia auratus. ■ 


^^^^V 


Tench 


Tinea vwharis. ■ 


^^^^K 


Soft-shell clam 


.. M,..„iLi.. I 


^^^^^^ In 1883 


the Commission had thirteen batching statioiis in | 


^V operation. 


Mr. Goode writes : 


'It haa been demonstrated I 


^H beyond pos 


ibility of challenge that our great river-fisheries, | 


^^B producing i 


n 1880 48,000,000lb. 


J 


^^^^^^l^^H 
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ahad, 62,000,00011). of salmon, besides baea, smelt, aad sturgeon, 
and wortb at 'first hands' between 4,000,000 and 6,000,000 
dollars, are entirely under the control of the fish culturist, to 
sustain or destroy, and capable of immense estension." 

The work done at two hatcheries out of the thirteen mtiat 
BufRce for extract; " The hatchery at Northville, Michigan, 
under the direction of Mr. Frank N. Clark, paased into tha 
hands of the United States Fish Oomroiasion in 1880, and is now 
one of the most important stations for ealmonidts in the world. 
It is provided with natural and artificial ponds, in which brook- 
trout, rainbow -trout, land-locked aalmoa, and lake-trout are kept 
for breediug purpoaes. In addition to the egge obtained from 
these ponds, many milHons of eggs of the white-fish, lake~trout, 
and wftU-eyed pike were obtained in the waters of Lake Erie, 
and forwarded to Northville, to be hatched and distributed. 
During the season of 1882-3, 70,950,000 egga of the mlmonidte 
were hatched and distributed in different waters." During the 
next season it was expected that fully 500,000,000 eggs of the 
white-fish alone would be hatched." 

Canada has been very energetic in preserving and increasing 
her fish supply. Government hatcheries ai'e being constantly 
erected. The authorities there are satisfied that by artifi.ciJ. 
propagation, and some protective measures, not only can natural 
salmon rivers be kept thoroughly stocked, but that rivers which. 
have been, like the Thames, in England, depleted, brought back 
to their former esceUence. 

In the discussion which followed the delivery of Professor 
Huxley's paper on " Fish Diseases," at the Pishories Exhibition, 
Professor Goode (U.S.) gave a few figures illustrating what fid> 
culture could do. He said: "The Sacramento Biver, California, 
was, owing to the large number of canneries there, to a large extent 
depleted of its sabnon ; but by the establishment of a hatchery there 
he had turned out something like 67,000,009 of eggs or young f^ 
of the Californian salmon in the past eight or nine years, one iouim 
of which were put into the Sacramento Eiver, and it was now much 
more productive than ever before. On the Clacomass, in Oregon, a 
similar experiment was tried some years ago, with a like result. 
These experiments had clearly shown that the salmon industry of 
the Pacific coast, which was now producing fish to the value of 
3,000,000 dollars a year, was thoroughly under the control of fiah 
culture. He might also take the case of the Connecticut In ^e 
last century, which was one of the most productive of rivers ; but 
by the construction of a great dam, 60 miles above its mouth, the 
sabnon were cut ofi from the spawning ground, and for nearly 
ninety years not a salmon was to be seen. In 1866, or tbereabouta, 
the Commiaaioners of Connecticut began to plant salmon in 




FIBH CUI/IITRE. 

anver, and four years afterwards they began to appear. In the first 
year 500 fi.ce salmon, of 15lbs. to 20lb8. each, were taten; in the 
following year an abnost equal number. Since the Commiasioners 
liave diepontinued salmon culture in that river, the supply has 
a^ain fallen off, and the river may be now considered practically 
deprived of its salmon again." 

A ehort description condensed from Mr. Day, on the manner 
of obtaining ova of salmomdie, will make some matters not gene- 
rally understood clearer. He says: "There are three sources 
from whence ova can be obtained- — from fish living in a wild con- 
dition, robbing the redds in the rivers or streams, or else from 
Buch as are kept in the breeding ponds. Haying captured 
"wliat appears to be a breeding salmon, in a suitable condition, 
Buuli may be ascertained by exercising a little pressure along 
tte abdomen, ■when milt from the male or some ova from 
the female will be extruded. Occasionally, in the latter sex, a 
little coaxing is neceaaary, aa she wiU not always yield it at 
the first pressure. If the ova are not quite ripe, the abdomen, 
though distended, will be felt hard and somewhat unyielding; 
"whereas in ripe fish it is soft, and the ova can be felt moving 
under the pressure of the hand. It may bo that ripe females are 
present, but no males, and consequently it becomes necessary to 
consider whether females in this condition can be retained so for 
any length of time. In some localities they may be placed in 
small contiguous pools, or tubs, or such like conveniences, or even 
secured by a cord tied around the tail. The same proceedings 
may be adopted for the male fish, while it is always desirable to 
retain one or two of the latter sex in reserve ; or mUt may be kept 
dosely corked in a phial for several days, until required, it having 
been found to be fertile up to the sixth day. [The mitt, or 
seminal fiuid, of the male is of a thick, milky appearance, which, 
under the microscope, is found to consist of innumerable mioro- 
Bcopio organisms, termed apermatozoa, resembling a small head 
witii an elongated tail.^ At Howietown, it has been shown that 
among trout and char the extrusion of milt or ova can be delayed 
by placing the fisli in a smooth box, through which a stream of 
water flows, and thus apparently demonstrating that external pres- 
sure is necessary, and from a rough surface ; in short, that 
mechanical assistance is required for the extrusion of the eggs." 
The natural manner of the aalnion spawning will make the 
remark plain about mechanical assistance. The same writer 
says: "The spot where the salmon redd ia to be formed i 
river or stream having been selected, the female lies on her 
and. by rapidly working her tail to and fro, fans up the gravd. 
until she sinks gradually into a kind of trough; the male remain- 
mg near, and ready to give battle to any intruder. The female 
d^osits her eggs in the trough which she has constructed, which are 



fertilized by the male, and covered with. giaTet. The coarae gravel 
ia frequency employed by the female to aid her, by friotion, in 
the estniaitin of her ova." 

Eetuming, however, to the artificial spawning, the apparatus 
required ia not large or costly. "A shallow tin or earthenware 
pan for receiving the eggs and milt, the latter being fumielied 
with a depressed spout for the purpose of passing them into the 
tin carrying-pan, this latter having ii perforated lid. A jug for 
clean water is likewise required, and a dry cloth is 'useful for 
securely holding the fish. A large salmon ia a difficult object ti 
keep steady, often requiiing as many as three persona. Somi 
operators prefer to grasp the head of the fish between their knees. 
Tke fish is held with its body somewhat sideways, its tail down- 
wards, and its abdomen slightly turned towards the operator; 
while the pan to receive the eggs is placed as near as possible to 
the vent. Gentle pressure is exercised on the fish, commencing 
from the ventral fins and passing downwards towards the vent. 
Should the eggs not appear, it does not always follow that the fish 
is not ripe, and operations on it should be suspended for a few 
minutes, when it will sometimes prove more accommodating. II, 
however, it is not quite ripe, it may be kept a day or two, or even 
more, in a suitable place, in order to allow the eggs' to mature; 
but force ia never to be employed, for if by such means immature 
eggs are extruded, the produce will be valueless, and the old fiah 
perhaps mortally injured. Having obtained ova, or milt, the 
fish should he gently retransfetred to the water, and no deleterioua 
consequences follow the operation. If the eggs do not come out 
quite easily, give the tail a gentle shake to loosen the eggs that 
remain in the abdomen ; but recollect if you use force you ■will 
spoil the experiment. The eggs must run out quite freely." 

Crossing the globe, by the aid of a fresh paragraph, Mr. 
Arthur tells us, in his pleasant manner, how the fish are caught 
for stripping in the "Water of Leith, near Dunedin. "A mild night, 
without moon, but not too dark, and the water clear, are the 
most favourable conditions under which the fish may be tai 
Provided with a lantern throwing a.good strong light, attached to 
a waist-belt or carried in the left hand, a large scoop-net in the 
right hand, and his legs enveloped in gum-boots, or waders, 
the-manager quietly enters the bottom of a pool. Ilia attendant 
carrying a large metal bath or tub, for transport of the fish, 
moves along the banks of the Leith, and keeps near him. On 
approach, a fish, which can be readily seen by an esperienoed 
person, moves up stream, slowly, however, as compared with what 
its movements in daylight would be. By quickness the net can 
generally be passed under the fish ere it can get away, and 
should the fish be near spawning, or mil ting, it is at once trans- 
ferred to the tub with a sufituient supply of water. Thus confined 
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'fclie trout shows considerable restlessness at first, but soon gets 
reconciled, seemingly, to its novel habitation, as it beoomea more 
<jtii^u^ODt. But aliould the fish when taken not be near maturity, 
or ready to propagate, it is returned to the river. Working thus 
up stream, pool by pool aad stream by stream, so much only 
of the river is gone over as gives a. number of fish sufficient to 
transport in the tub. When this is obtained, Mr. Deans and hJa 
man cany the tub and its contents carefully to an enclosed stream, 
or small pond, within the gardens. This is called the ' hospital ' 
or the 'lying-in pond,' and there the milters and spawners are kept 
till ripe or ready for stripping. More than a score of trout, some 
lOlb. to 12Ib. weight, have thus been taken on a good night, but 
Bome nights scarcely a fish can be seen." The process of stripping 
iiaa been already described. It is worthy of note that, as in the 
other hemisphere, Mr. Arthur says that the proportion of males 
compared with the female fish captured are few. 

There are two processes for the treatment of ova^ — the wet and 
the dry. In the first-mentioned, some water is placed in the pan 
■which receives the eggs when taken from the fish, with which the 
milt is mixed. The dry plan dispenses with water altogether, the 
eggs being pressed into a dry pan, the milt of the male being 
distributed over them, when the ova and the milt are gently 
shakea to insure their mixing and fertilization. Unless the 
mixing is well done, the oya remains infertile. After the mixing 
is complete, a little water is poured into the pan and stirred with 
the hand gently, and allowed to remain, for some thirty to forty 
minutes, until the ova hardens, and becomes hard, round bodies. 
The eggs when extruded, it must be remembered, are soft, and 
prone to adhere to what they come in contact with ; hence the 
process of hardening in the manner described. As soon as the 
hardening is complete, more clean water is poured over the ova 
until it ceases to be discoloured, when the eggs will be cleansed 
from useless milt and are ready to be transferred to their des- 
tination. The dry process of treatment is said to be the most 
sttceessful. 

"The egg, or ova," Mr. Day says, "has on its surface a 
microscopic orifice, termed the micropyle, which is usually con- 
sidered to be for the purpose of allowing the entrance of the 
spermatozoa, without which it would be barren and unfertilized." 
The ova, when first extruded, will absorb water as well as the 
milt of the male, and if eggs are mixed with water it is evident 
that unless fertilization rapidly takes place the spermatozoa will 
have perished. The eggs of the salmon and trout, when kept in 
water some 44°, at Howietown, take between seventy and eighty 
days to hatch ; but, if the temperature is increased, the period 
of hatching is lessened; if decreased, the time is lengthened; 
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hence the use of ice in the tranaport of ora from one hemisphere 
to another. Of trout in New Zealand, Mr. Arthur writes : " The 
period of incuhation, if I may use the expression, is found at the 
Opoho ponds to average seventy-eight to eighty-eight days, under 
ordinary conditions of weather; and the time from impregnation 
till the eyes of the fish appear, forty-five to fifty days. A diflereace 
in the temperature of the water of 1^-° is found to make a difEer* 
ence of ten days' time in hatching. The average temperatnre 
ranges from ^'l" to 52°, but the strongest and healthiest trout 
hatch out in water at 48°. The period of Latching is from eight 
to fourteen days; that is, between the first and the last trout 
breaking out of the egg. The umbilicBl bag in the young trout 
hatched in September and October, 1880, took from fifty to sixty 
days before it was entirely absorbed." 

The impregnated ova will be placed into the breeding boxes, 
or packed, say, for espottation. The two processes are thue 
described by the Rev. Mr. Teni son -Woods, whose description is 
chosen for its brevity. He says: "The manner of packing ie 
this. The boxes are about 6in. in height and width, and 2ft, 
long. On the bottom is a layer of damp moas, mixed with ioe 
if the temperature of the season or the country require it. On. 
this ia spread a damp linen cloth, over it a thin layer of ova is 
laid, another wet linen cloth, and more moss completes the 
packing, which has to be rather tightly packed to prevent 
shaking and friction. In many places in Europe, no roe ia 
packed until two black spots appear in the ova (the eyes), 
because the fish bear transport better in that state. If a long 
transit be anticipated, the ice arrangements must be different, 
because melted ice- water injures the roe." 

The simplest hatching apparatus consists of a series of 
shallow boxes half-filled with sand, and placed in a gradually 
descending plane from first to last. A very small flow of water 
from a tap into the uppermost box, and from that to the others, 
will keep the water oxidised and prevent the development of 
septic germs. It ia found, however, that this arrangement has 
many disadvantages , and leads to a great waste of roe. The 
uppermost boxes consume the oxygen from the water, which by 
degrees loses the necessary vitality which is required for hatching 
the roe in the lower boxes. 

The method adopted in Dr. Klenertz's fish-hatching apparatua 
ia this : Each box is supplied with its own stream of water, which 
is as much mixed with air as possible. The water is brought to a 
large stone trough, in which the fish (trout) are kept during the 
summer, until the roe and milt are ready in the autumn. The 
water runs from this stone trough through numerous separata 
pipes to two other large troughs— one of stone and the other of 
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wood, — th.6 aides and bottoms of wliioli are covered with cement; 
eadi of these troughs is about 12ft. long, 2ft. broad, and 2ft. deep. 
Small gratixigs in the sides serve as rests for the hatching -boxes. 
These are made of sheet-iron, well painted in oil-colours to prevent 
rust. They are 1ft. square on the bottom, and 5in. high. They 

ire pierced with two rows of tine holes, and on the top there 

s a groove, which is likewise furnished with fine holes. After, the 
box is filled with clean gravel to the height of 3in., and on this 
the Toe is thinly spread. The water whieh supplies these boxes 
'.8 conveyed through small perpendicular tubes, each furnished at 

^e end with a rose, so as to separate the falling water and bring 
it as much into contact with the air as possible. This water falle 
over the hatching-boxes, and is still further terated by the fine 
holes in the tops. The exclusion of much light is essential to the 

luccesB of the experiment, especially of the hatching. The gravel 

8 boiled for some time before using, to free it from the spores of 
fungi, which are most destructive to the roe. 

There ore so many things to say about fish culture that the 

difSculty is to know what to select for publication. The monks, 
in the Middle Ages, probably knew more about the matter than 

our best experts of the present day, as the pisiculture of the 

I religious houses in England remains a mystery yet unsolved. 
Mr. Day tells us that when the eggs aro about to hatch they 
rec[«ire considerable attention, for in some the process of emerging 
from the shell is more easily gone through than it is in others. 
Generally, if the eggs are small, it has been observed that the 
young emerge tail first, while in the larger ova they split down 
the Ime of the back and the fish may frequently be seen with its 
head covered by a portion of the shell, which occasionally causes 
Bnflooation. Sometimes assistance is necessary in order to assist 
the embryo from its shell. When the embryo has freed itself 
from its shell, it has attached to it a conical bag (umbilical sac), 
euspended under the belly, containing the red yolk of the egg 
and oil globules, which afford it nourishment during the first five 
or six weeks. The mouth is at first imperfectly developed, as are 
the fins, and the whole body has a shape very different from what 
it is soon to assume, and is very delicate, and almost transparent. 
The slightest injury is fatal. 
After the umbilical sac has been absorbed is a dangerous 
period for the young fish, for up to that date they have subsisted 
on its contents. Now they require to be fed; and the Chinese 
maintain that a large number of young fish die of starvation- 
LivingBtooa Stone (if artificial food is employed) advises liver, tmd 
curd made from sour milk, mixed in equal proportions ; or, etill 
better, two parts liver and one part curds Should be used. The 
curd rfioulil bo made as fine-grained and moist as possible, while 
the liver should be reduced to the smallest possible particles. 
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reeomtnends grating the liver on a tin lemon or eheese-gjater 
which has small holes not above one-tenth of an inch in diameter. 
"The fry will divide into two sets, the larger taking the best 
locality, and driving off the weaker ones, which will herd by thein- 
eelvea. ■ ■ ■ Should they commence dying, duo to putrescence 
of the water, consequent on the subsidence of unoonaumed food to 
the bottom, the best remedy is common earth. A natural river 
temperature of 50° will, as a rule, produce ample food for the 
young fry; and prior to the absorption of the umbilical sac they 
should be placed in ponds of muddv water. They will not bear 
much handling, but bear carrying very well; a 40-gallon tank 
being sufflcient for the conveyance of about fifteen thousand which 
have been feeding for more than a month, except for very long 
joumej^, when a supplementary small tank requires to be added, 
which saves the necessity of handling the fry." Many substanCM 
are recommended as food for the young trout. The heart, liver, 
and lungs of animals killed for the market ; English dog-biaouits, 
ground liver, brains, horse-fleah, worms, maggots, etc.; boiled 
meat, three or four parts fish meat, one part common flour, the 
latter stirred in ; while " diseased meat " is as poison. 

Mr. Day says: "In the trout-ponds of ITayeaoe, Wnra- 
burgh, Heidelberg, and elsewhere, the quantity of water which 
supplies the feeding ponds is comparatively small. They are, 
however, kept clean, and especial care is taken that saturated 
leaves do not accnmidate at the bottom. In the large establish- 
ment of Klein Brothers, Alsace, irrespective of the natural food 
supplied by the HI to the fiah, horseflesh was exclusively used to 
supplement it. The horses, before being slaiightered, were 
carefully examined by veterinary surgeons, and the fish were 
fed in accordance with their size, the larger ones haTing the flesh 
chopped up into small pieces, while it was ground fine for the 
younger ones. In using this deacription of meat, very great care 
has to be taken, or it may, if unwholesome, produce a wide- 
spread and fatal epidemic among the fish. In this way Herr 
Haack lost all bis ealmonida, large and small, in one day." 

From time immemorial there have been fish-ponds, and it 
would appear fi'om a scriptural writer (Isaiah) that the Egyptians 
constructed them for economic reasons. Aa may be expected, 
all other civilized people followed their example, and the fish- 
pond only in modem timen has fallen into disrepute. This has 
happened from several causes — from lack of care, from being 
choked by mud, from being rendered fold, from accumulated 
decaying vegetable matter, from rank vegetation along the 
banks, and from their not being run dry for many years. The 
consequence is that the fish of the pond, as a rule, have a muddy 
or earthy flavour, and have lost that esteem which their tan- 
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FatherB inherited. Mr. Day tells ua that fish-ponde muat not ba 
Left unatteaded to ; they may stand full two or three years, but 
Kiot longer, unless the proprietor delights iu the eontemplatioa 
of starved fish. The ofteuer they aie dried the better the leed for 
"Aihe Ush will be. 

The best comparatively iiiodem authority we have on .fish- 
ponds, accordiiifi to the lat^ Mr. Frank Huckland, is Bishop 
3>u'bravius, of Ohuutz, in Moravia, who lived iu the aixteentn 
century ; and as, with a small outlay, jjood profit can be assured 
^om fish-culture by this means, some attention can be paid to its 
«;oikduct. The subject was discussed at some length in the 
Saturday Jtentie, Nob. 1581-1583. Fish-ponds offer a mode of 
«aming money to country settlers now completely neglected, 
offering at the one time a luorative luid an absorbing occupation, 
^kose who are familiar with this Colunj will see with a uiouient'a 
■thought how wonderfully adapted New Zealand ia fur what may 
1)e oaUed mdividual fish culture. 

The Saturdai/ Buciew says: "Into the siibjeut of fish-ponda 
the Bishop goes with great detail, and his adviue is as useful in 
the present nineteenth century as it was in the sixteenth. The 
chief thing laid stress upon is that, as he says, ' a crop of fish 
fihould alternate with a crop of vegetables,' or, iu other worda, 
that every poud in turu should be ruu dry and planted with a 
crop of some kind of grain before it is again filled and restocked. 
From this point of view of the merits of ' alternate crops of fi^h 
and vegetables,' he also recommends the 'three-pond system,' and 
Bays; 'Suppose three ponds to be in existence — A, B, and C. 
Let the water be run ofl from pond A completely, and as it 
empties catch the fish and place them in pond B. Having let it ruu 
completely dry, plant the mud with oats, barley, cabba^'es, or rye- 
grass. The crops having been in liuo time reaped, refill it in the 
winter aud stock it with hy ; then dry and plant B. At the same 
' time dispose of all the larger marketable fish, and put the half and 
ttree-parts grown fish into pond C, which now for the first time 
IB taken into the regular round of cultivation. Ihiis, with three 
ponda worked upon this system, the proprietor will always have a 
crop of vegetables growing in one pond, yearling fry in another 

Cd, and breeders with the fish fattening for market in tho third.' 
system that has over been invented is better than this. By 
following this advice one of the greatest difficulties, as well as 
the heaviest expenses— i.e., the clearing out, or, as it is technically 
(tailed, 'mudding' of ponds — is entirely avoided, and the necessary 
turning up of the mud-soil by the plough ensures the fattening 
of the fish when they are jjlaced in it the following year. By 
the simple device of planting, not only is the waste ground of 
the poud utilised, but the crops grown therein are found to 
be unusually heavy, especially when oats are sown, which 
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1 the mud soil. Barley also grows ivell in the mud, 
and is particularly good for the tish that come after it when tha 
poud is refilled. Another excellent reason for drying, ploughing, 
and planting ponds from time to time is that it ia one of the 
new, efficaoious ways of getting rid of that aquatic plague, the 
American weed, which is one of the greatest nuisances of the 
hsh-ponds in this country, aa well as of the rivers. As a rule, the 

SrocesB of drying and ploughing will be found a sufficiently 
rasticremedyfor this pest; but, if it is in any very great quantity, 
it is well to make assurance doubly sure by trying a dose of 
common salt also." 

The late Mr. Frank Buckland recommended, as regards the 
feeding of the fish: -'A dead oat or rabbit, unskinned, should 
be hung up in a tree over the pond. The gentles resulting from 
the blowflies will fall into the pond, and afford excellent food for 
the fish. Care should also be taken to collect, after a shower at 
night, hy the aid of a lautem, the large lobworms that are then 
plentiful." One very curious fact about fish-ponds, recorded by 
Mr TtucMand, ia that the presence of ducks on a pond is an im- 
mense advantage to the fish, which he explains by the fact that 
the habit which ducks have of " rooting " with their bills in the 
mud enables the fish to get at a quantity of minute inseota, while 
the loosening of the mud gives facilities for the water creatures to 
breed. 80 distinct is the improvement of the fish under these 
oiroumstanees that Mr. Port, who had charge of the experimental 
ponds at Eeculver, told Mr. Buckland that when handling eels, 
even in the dark, he could tell from their size whether they came 
from a stream of which ducks and geese had the run. Of course, 
both ducks and geese must be kept away from ponds when the fish 
are spawning, aa they will, if allowed, devour immense quantities 
of the fish eggs. In a hook published in 1718, called A Bhoowae 
of Fish mid Fish-ponds, by the Honorable Eoger North, it is ad- 
vised that cattle should bo allowed to come and drinlr and stand 
in fish-ponds, as it conduces much to the thrift of the cattle, as 
well as to the feed of the fish. The disturbance of the mud, and 
the consequent increase of fish food, being evidently the object in 
view. The time of draining is another question much diBcusssd. 
In the Limousin, where carp-breeding in ponds ia largely carried 
on, the ponds are drained in turn every three years, in the month 
of October. In Germany, also, ponds are drained every third year. 
In some jiarts of Austria the fish-ponds are drained every two 
3fearB. Mr. North says: "You may let your ponds stand full 
two or three years, not longer, unless you delight to see starved, 
lean fish." 

One of the greatest difficulties with the young of pond-fish 18 
feeding thorn. Mr. Maraton wTites l " The umbilical sac, on tlw 
contents of which the trout alevin esists for six weeks, lasts itwi 



FISH OHLTUBB- IS7 

alerin of tliG ooarse fiali but a day or two, and unless the youngs 
fish are fed they will die ; hence the difficulty of rearing them in 
confinement. Dr. Kelson made the Talaable discOTery that the 
animalculsB bred in water containibg vegetable matter are eagerly 
devoured by the young fry." Acting on this knowledge, Herr 
Fruwirth, the Austrian piseiciilturiBt, has adopted a most ingenious 
plan for the production of food for his fisn-ponde. He has a 
■ number of small ponds or ditches containing stagnant water and 
aquatic plants, which are used as nurseries to propagate the larv© 
of insects, small crustaceans, and other low forma of animal life, 
on which fish naturally feed. From time to time some of the 
water swarming with these creatures is admitted to adjoining 
ponds of water, in which the fiah live. 

Captain Pierce says that nurseiy ponds, if in proper conditioa 
and containing a good growth of aquatic plants, will support 
1,000 to 1,500 carp yearly per acre of water. Stock-ponds, in like 
condition, will support 500 two-year-old carp per acre. Over- 
stocking carp ponda would produce the same result as over-stocking 
pastures with cattle. 

Besides fresh-water, salt-water ponds can also be constructed. 
They must, of course, be in places where soa-water can eater at 
half-tide. The sea-water is to be introduced by means of a sluicu 
at this depth, with a proper grating. By this means a regulated 
amouut of water can be maintained at low tide, and 8ft. or 10ft. 
at flood, and the water will be always changing. A great many 
of these ponds have been constructed in Europe. The fish kept in 
them are those of the neighbouring seas — such as turbot, sole, 
brill, plaice, flounder, rays, skate, herring, salmon, aalm(m-trout. 
The depth is usually not much over I2ft., or leas than 3ft, at low 
water. Various other fishes have been tried, but the above enu- 
merated have succeeded the best. Turtles have been kept in such 
ponds. They are now to be seen in the tanks provided for them 
at the Indian and Colonial Esbibition. The food generally con- 
sists of butchers' offal, mingled with blood, besides periwinkles, 
shrimps, and prawns. 

Columella gives us directions as to where and how to construct 
proper marine fish-ponds. He particularly recommends them in 
insular situations, where the aoil is poor and the returns email or 
none. In such situations they may be turned to excellent account. 
Mere sterility, however, ought not to be the only conaideration 
in determining the site of a aea-pond ; several other things, as we 
■hall presently see, should also enter into the account; but, when 
these are present, the best place to commence operations is so near 
the sea that its waters may easily wash through, and never 
stagnate, thus imitating the great main whence they are derived, 
which, never being of the same temperature, is in perpetual 



motion, and renewed every Lour. They may be made of tiles, 
opus signinum, or be eseavatod in the solid rock. In either case, in 
all such ponds as are not perpetually motionless and asleep, that 
extremity ^hich lies farthest from the sea, and is deeper and 
cooler than the other, shoidd conduct by straight or tortuous 
channels into a grotto, where the scaly troop may retire from the 
heat of the day, like cattle, for refreshmeut and cover. The 
watery alleys leading to these places of repose should not be too 
broad for mitrana, which prefer a narrow, nestling trough. Some, 
however, object altogether to mixing >iiurain<E with other stock, 
as they are liable to go mad, Uhe dogt, and in that case will bite, 
tun down, and destroy every other species shut up in the eame 
reservoir, till they have entirely consumed them. la feeding these 
reservoirs the supplies of water should be let in from one side, and 
theissue, if possible, be made to take place at the one opposite. 
TMh will secure a perpetual renewal of the water, which is a 
matter of prime importance here. A convenient coolness being 
also of equal coueeq^uence for the salubrity of the fish, the deeper 
the source whence the sea-water ia procured the better; and, 
whenever it is practicable, the pond should fill itself from below. 
When the vivarium to be formed is scarcely above the level of the 
sea, its basin should be dug out about Oft., and the conduit pipes 
placed about 2ft. from the top. They should be as capacious as 
possible, to admit sudden flushes of water, wlucii wiu help the 
issue of the stagnant mass lying below the sea level. 
In providing for the issue of the water from the pond, the 
exundation is best effected by means of a brass grating, with 
apertures of a size suffieiently great to let it run freely out, but too 
spiall to allow the escape of the young fish. If the dimensions of 
the pond permit, it ia no bad practice to remove fragments of rock, 
covered with seaweed, from the neighbouring shore, and to 
scatter them here and there in these little enclosures, in imitation 
of the open sea. As the gttes of the fish are very various— some 
lying on a bed of sand, some ambushed in mud. others feeding 
among the rocks — your pond should be constructed according to 
tiie character of the sea in the neighbourhood ; and, finally, when 
the work is completed, a series of stakes should be planted iu'a 
semicircular form round that part of it which lets in the water. 
These must be placed above the level of the waves, so closely as 
to break the force of the infringing waters, and to keep out the 
wrack and weeds which would soon else fill the piscina. Having 
thus constructed and secured the pond against casualties, the next 
point should be to stock it wisely; for, as on land, all fields will 
not hear the same crops. Just so is it in the vast acreage of 
waters. We must not think, for instance, because we find 
ineshaustibio supplies and multiplication of mullet (red mullet) 
at large in tho open sea, that we shall therefore succeed with 
them in a pond. On making the experiment we shall have the 
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' 'aQortifioation to leant that rarely one or two out of many thousands 
I ■><it these delicate fish mill hear a pond life. 80, too, there is little 
use in imprieoning fine exotic fish, ■whoee requirements are not 
well understood. Such stock may live indeed, hut they will not 
multiply, and eo are without profit. " la regard to poor fish, we 
make, aaya Columella, " no mention of them, since they are 
neither worth the capture nor rearing; hut, as all good fish do not 
thrive on the same hottoni, study that which is prevalent along 
your own shore, and according as it is stony, sandy, or muddy, do 
you imitate the same peculiarities in your stew. An oozy bottom 
does best for flat-fish — as soles, turbot, and plaice. Such a pond, 
too, is the best nidua for all kinds of coquillages — oysters, 
I, etc. A sandy bottom, though not absolutely bad for 
, suits the open sea fish best, while it is less congenial to 
the growth of shell-fish." Columella tella us that it was customary 
to bring fish from the sen and turn them into lakes ; and he 
mentions the names of several persons who had succeeded in their 
experiments. 

The ancients were much more advanced in fish culture than 
ourselves. Artificial pieces of water for fish-ponds are of great 
antiquity. From the Egyptian paintings we see that those people 
used them, and they were iu common use amongst the Greeks and 
IU>mans, coming down even to medieval times in connection with 
monastic institutions. Tho most estraordinary announcement in 
Columella is that the Eomans turned lakes and rivers into natural 
Tivaria. They placed fish and fish-spawn in them, even the ova 
of m.arine fishes, which were known to aecend fresh-water streama. 
Thus they stocked, with perfect success, several large rivers, 
which he names. 

An interesting paper upon pond cultivation in Prussia was 
published in tte Deutsche FUehern Zeitung, of February 7lh, 1882. 
Herr Eben Eandilten had a meadow, 10 acres in extent, in a very 
favourable and sheltered position, which was alternately employed 
as a pond for rearing fi^h and for agricultural purposes. In 
August, 1881, when the second crop ot grass was juat ready for 
EUtting, a flood covered it to the depth of 6ft. In previous years 
he had employed it as a spawning-pond ; now he decided to use it 
for raising and fattening carp. Knowing the quantity of food it 
contained, he stocked it in the spring with about 500 carp, 
weighing on an average lib. to IJlb. each; 400 idee {Cyprinus 
4irfm) of different sizes; a few eels, and ducks in the proportion of 
one to each carp. He succeeded very well; 300 ducts, 100 geese, 
and 2 swans making this pond their summer residence. He 
«xpected, and his expectations fully realised, that these aquatic 
birds would furnish a good deal of other food for the carp. Frogs 
at first abounded, hut the ducks cleared them off. About the 
beginning of October, 1881, he had about 50,000 very fine young 



1 



170 FISH Oin,TURK. 

carp, 100 of them weighing about S^lb. ; 
about 100. Tbe old carp bad inei'saaed ir 
per cent. ; tbe ides not quite so much. 

With tbe consideration of Gsh-ponde, tbe mode of hatcliing- 
coarse fish, aucb as percb, pike, roacb, bream, and otber varietieB, 
naturally arises, altbough public attention Geema to be almost 
entirdy directed to tbe culture of talmonida. Some 120 jeara 
since, Mr. Luud, a Swedish pisciculturist, moved in coarse fish 
culture— aucb is tbe common phrase, — and invented a hatching- 
box, which bears his name and is described below, and under the 
heading "perch," in this section of the handbook. Coarse fish 
cannot be oultiyated in the some way the salmonida are. Mr. 
Marston tells us that it is not only difficult to manipulate tbe eggs 
in troughs and trays, but the difficulty of rearing the young ity 
is much greater. They are hatched out as periect fish, at once 
recLuiring extraneous food, and they are so extremely small that 
all attempts to feed them artificially have failed. They appear to- 
require that as soon as they leave the eggs they should be able to 
seek their own sustenance on tbe almost invisible onimalculfe 
present in their native waters. But to cultivate these fish 
artificially is not only difficult, but unnecessary. All that i& 
necessary is to aid nature to a certain extent by placing parent 
fish in suitable places for spawning, and than protecting the eggs 
until tbe fry hatch out. 

A still more simple contrivance is what may be called the 
breeding hurdle, which consists of an ordinary hurdle on which 
branches have been intertwined. It is sunk in a pond, lake, or 
stream, in any shallow, undistur)ied spot, and tbe fish find it a. 
convenient place on which to cast their spawn, which can then 
be taken out and transferred to other waters, or left to hatch out. 
This mode of collecting ova is largely used in France and Sweden. 

"The spawning of coarae fish," Mr. Chambers writes, "Taries 
from tbe lafmotiidte in this respect : that whereas the latter shed 
their ova in the winter, free, or non-adhesive, on gravelly bottoms 
of streams, tbe others yield their ova in the spring or summer 
months, and select stones, trunks of trees, weeds, rushes, etc., 
upon which to attach tbe eggs, which are adhesive in character." 

Mr. Day gives a list of fishes which be considers beat suited 
for river and pond cultivation, excluding the mliaoiiidte and andro- 
mouB fish. They are as follow: — Tbe perch {Perea jiamatilia\i 
burbot, or eel-pout {Lota eulgarts) ; pike, or jack (JS'wkb liuitU) ; 
carp ( CyprifWK earpio) ; gudgeon ( Gohio flv/siiUiUe) ; roach {Lmeitetu 
rvtilus); chub (Leiiciiieiin cephaliu); d.a,ce {Letteixnu vulgaris); rudd 
{Leueiaeui erythrophthalmm); ievtch. {Tinea vulgarit); bream (.kSrwmff 
brama and A. bUoea) ; and the loach {Nanachnhu harbiUiila). 
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Mr Chambers, in his paper on the " Introduction and 
Aoclimatization of Poreign Fish, " in the Fhheriex Literature, 
recommends the introduction of the lUiine, Califomian, and land- 
locked Bftlmon ( Salino let-enennii) ; and the late-trout of Switzerland 
{Salmo ferox), the American brook-trout, the mirror-carp from 
Westphalia, the black-baaa of Canada, ajid the golden-tench [Tinea 

Among the flah that would appear desirable to introduce into 
New Zealand, is the black-hasa of America fMieropterwi palUdunJ., 
althongh the cultivators of salmon give it an evil reputation, 
Professor Goode going as far as to say that with fish with which 
public fish-cult urists should deal, the black-bass had no claims 
whatever, unless he were put into the same stream with the 
pike, and let them fight it out toeether. But at the same con- 
ference the Chairman (the Marquis of Exeter) put in the plea 
that the black-bass would, in certain waters, be a usefitl addi- 
tion; he would rise to a fly; he would take any kind of bait; he 
would live with the pike ; and he was exceedingly good eating. 
He thought the flesh was decidedly more like fresh whiting than 
any other fish. 

A writer in the Finheriea Literature says: "The black -bass is 
a fifih esteemed by North American anglers — even above the trout. 
It is a fish of prey, like the perch, and should, of course, not be 
placed in trout or grayhag streams ; indeed, it thrives best in 
ponda and lakes. In sport and food qualities it is undoubtedly 
superior to any English coarse fiah. The aucce6.«ful importations 
of it made by tho Marquis of Eseter, and aonie other gentlemen, 
wove conclusively that it will do well in this country {i.e., 
England); indeed, it is doubtful if there exists a more hardy fish. 
Or one which can be more easily cultivated. This will be made 
evident by a short description of the wonderful manner in which, 
the black-bass provides for the safety of its young — in striking 
oontraat to the habits of nearly all other fish. The black-bass 
Spawns in May or June, according as the season is early or late. 
The parent fish go in pairs, and select some place where the bed 
of the water they inhabit rises nearly to the surface, where the 
aun's warmth may reach the eggs. If they can find no convenient 
Bhallow, they will heap up etones on the bottom and make one. 
Before the eggs are deposited, the parent fish moat carefully 
I clean the space they have selected by brushing it with their fins, 
I vaA by carrying away from it with their mouths all riehris. such 
I u twigs, stones, etc. These cleaned spaces ate readily dis- 
tinguished by their contrast to the dark weed-covered ground 
around them; and many of them may be seen in the lake (AVhite 
[ Water) in Burleigh Park, in which the Marquis of Exeter placed 
B hundreds of blaek-basa a few years ago," 
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American obBerveta of the black-basa have placed things on 
these cleaned epaces, and have seen them carried ayray and 
deposited outside by the black-bass. The iiest prepared, the 
female deposits her eggs in it, and the male impregnates them. 
Then both fish keep jealous guard over them for some ten days, 
when the young hatch out. Every intruder is fiercely driven 
away. Nor does their care cease here ; for, keeping their young 
together, as a hen does her chickens, they convey them to some 
shallow place amongst reeds and weeds, where they will be safest 
from the attacks of other flsh. This care is continued for soma 
days, until the fry are strong enough to scatter and look after 
themselves, A few parent fish will stock a water without aid of 
any kind. To place a very limited number of fish in a large sheet 
of water might result in their becoming too much scattered to get 
^ _'HJu in the breeding season; therefore it is advisable to 

place them in very small ponds, or else enclose with wire-netting a 
lortion of a large sheet of water, and keep them there until they 
lavo spawned. 

Of the black-basB, in an economic aspect, a gentleman, writing 
to the Philadelphia Board, says; "An approximate estimate of 
the number of these fish that are annually taken will show 
their value to the State. It is given on reliable authority that 
each boat in the Susquehanna will make a daily average catch of 
101b, j and from close observation it has been ascertained that 
there arc not less than ten boats to the mile engaged in fishing. 
This, for a stretch of 20 miles, would make the daily catch in 
that distance ^,000lb., which, at 10 cents a lb., would amount to 
200 dollars. This is a very low estimate, and taking in all the 
water of this river — from the mouth to Wilkes-Earre on Uie 
North Branch, and the West Branch^ — there is no doubt that the 
average catch of these fish will not be less than from 5,0001b. to 
10,000lb. ; and of money value to the amount of nearly 100,000 
dollars annually. Frequently, from ten to twenty boats can be 
r that will not cover a space of 10 acres. In its native 
waters it attains to a weight of Gib. or 8lb., and is much esteemed 
for the table." 

On the artificial hatching of marine fishes, Mr. Day says : 
"The principle acted upon in some fresh-water fisheries, of 
supplying undue depletion by artificial hatching of fish, has 
likewise been attempted in the United States with respect to sea 
It is carried out there by Government Commiasionera. 
The first species which the United States Fish Com- 
I attempted to propagate on a large scale was an andro- 

t shad ( CJupea sapidissima). " - ■ In many localities 
where this artificial shad propagation has been carried on, the 
success has been very great. In 1867, 2.000,000, and in 1869 
4,000,000, were hatched in the Connecticut river; and in 1872 



i 




I 



173 

the largest catches were made that have occurred aioce IBIL 
In short, in many localities where artificial propagation has been 
in vogue, the increase of fish Laa been most remarkable, while 
new colonies of them have been established." 

The propagation of marine fishes has been carried on until 
lately in floating boxes connected by cords, the foremost bos being 
heldin its place by an anchor. According to Mr. Day, it was found 
that during strong currents there was suflScient movement for the 
eggs ; but when me tide was slack they rested in masses at the 
bottom of the boxes, and in consequence suffered greatly, being 
very liable to fungus, especially when the temperature was high, 
nnless shaken up by the hand, while, during storms or floods, 
they were not unSrequently upset or carried away. 

In 1877, a Mr. Fergusson invented a plunging bucket, which 
apparatus had a great superiority over floating boxes, especially 
in hatching eggs in waters where all currents were absent ; also 
because a cooler Btratum of water could be readily reached when 
the surface was too hot for the proper development of the eggs, 
a condition always present when the temperature rose above 80". 
By covering the tops of the buckets with caps of wire gauze they 
might be sunk to the required depth where a cool stratum existed, 
and that without any escape of the ova. The apparatus ia thus 
Sescrihedt It was placed on a large scow 50ft. long and 19ft. 
wide, and consists of a shafting along the centre of the scow, upon 
which at inter\'ftls are placed irregularly- formed cans, which have 
a long and a short aide. This is accomplished by making the 
outline of the cans two interseetive cycloid curves, which produces 
upon the lever following its circumference a quick fall and slow 
rise at the extreme end. A steam engine is the motive power 
revolving the shafting and cans. To the ends of the levers are 
suspended cylinders of sheet-iron from IJft. to 2ft. in diameter, 
having a wTre-cloth bottom, and within these the eggs are placed. 
The rise and fall in the water does not exceed oin. A slow revo- 
lution of the shafting produces all the agitation in the water 
essential to the welfare of the eggs, a more rapid motion having 
a tendency to draw the eggs hard against the wire cloth. The 
slow rise and quick fall of the cylinders also saves the e^s from 
this injur}', as the effect is to throw the eggs high up as the bucket 
■oea down, while, as it rises slowly up, they fall gently to thewire- 
[oth at the bottom. Each bucket wdl hold 20,000 shad eggs. 

But there is a far simpler plan in what is called "Wright's 
I Submerged Wave-action Hatching Box," which is thus written 
t erf : — A cubical box, with a hinge cover of wire-cloth, the aides 
r being of galvanised iron ; the bottom, which is of the same 
[ material, being provided with circular openings an inch in 
■ diameter, each covered with valves opening upward, to admit 




0>«« «" " Vld to » „t.»t«* *;?«• l""*!!, tr «» °°°j 



% 



FISH CULITJEK. 178 ' 

iilie eg^ of the cod float on the eurfaoe of the sea, and onlj sink 
"when dead. Sstb's after inveetigations showed that the eggs and 
the miit are of loss specific gcavity than the eea-watar, and coase- 
quently float, and that the micropyle lies near the lower portion of 
the egg. Esperiineiits were carried on ia the Eothsea Aquarium 
on fish which had been in the tanks for four years. In Februaiy 
several cod appeared to reach maturity ; early in March the fish 
refused food, and a few days afterwards egga in an early atage of 
development were floating on the surface of the water bo abun- 
dantly that hundreds were collected in a few minutes hy means of 
ft piece of muslin placed over the overflow of the tanks. The 
temperature of the water was 43° Fahr., and the specific gravity a 
little over I '24. The eggs were usually found during the first 
few days in from the 2 to 8-cell stage at fi a.m., ao that they were 
probably shed about daybreak. Later batches, shed between 
6 and 7.30 p.m., vere found at the latter hour with the disc 
already forming. The great transparency of the living eggs 
makes it almost impossible to notice them as they rise through 
the water ; while the dead eggs, being alightly opaq^uo, are easfly 
I oa they are carried to and fro by the eurrents. For 
3 time before the egga reach maturity, and during the early 
part of the spawning period, the fish not only refuse food, but 
give up their regular movements around the tank, and swim 
about in email groups, or rest together at the bottom, swimming 
and resting alternately. Sometimes a single female would swim 
leisurely about for a few minutes, attended by a single male, and 
often would settle down in a corner of the tank and resf till 
disturbed by her attendant. The activity of the males was 
specially evident at dusk and in the early morning, and it jsax 
apparently during these periods of activity that the egi/a were shed and 
fertilized. One day, for example, there were no eggs visible on 
the surface of the water at 6 p.m., while a considerable number 
sere obtained at 7.30 p.m., which, as the germinal disc was not 

fletely formed, had in all probability been quite recently 
while the fish bad been swimming about in groups. From 
3 observations made, it seems, as suggested by Sars, that the 
r and milt are shed while the Jiah are xtoimming freely about in the 
The males awim wdiscriminaiely among the females — /tomelmes 
. , Mmetimes under them—fertdizing the water through which thu 
i eggs are alowly rising to the surface. 

"The females, like the sn/moii r'da, are capable of with- 

Blding the flow of ripe eggs to a certain extent. A limited 

hmber are ripe only at one tin-- ' if tho unripe be forced 

%trt they sink to the bottom, and de of being fertilized. 

The ripe unfertilized eere has a r ce, and is moreover 

not so transparent a " is an egg begins 

to die or to develoj a, ai* 



to the bottom. Whetter fertilized or not the eggs float imme- 
diately after extruaion, but in the latter case they die and eiok to 
the bottom in twelve to fourteen hoyre." 

These deeply interesting details respecting the cod, provoto' 
curiosity as to the floating of the eggs of other marine fishes, and 
may possibly throw light on the schooling of certain varieties. 
And here, happily, a lecture delivered by Professor Mcintosh, 
last year, at St. Andrew's University, gives us the very details 
that are desired. No escuse can he needed for a condensation of 
its more important portions. The lecturer said, inter alia, a feature 
not sufficiently insisted on is the fact that only a portion, of the 
ovary in most marine fishes becomes "ripe" at a given time. 
This provision appears to be admirably suited for the increaae of 
the fishes, a constant succession of embryos being thus liberated, 
and time afforded for those of one stage to disappear before those 
of the succeeding take their places. The importance of this point 
in the history of the eggs of fishes will appear in connection with 
legislation fixing close seasons, as the American cod, for instance, 
begin to spawn in September, while some continue as late as 
June. On the other hand, the salmon, trout, and many fresh- 
water fishes appear to divest themselves of their spawn in a day, or 
two, or three. 

The popular impression is that moat fishes deposit their 
spawn at the bottom of the sea, and many assert that fish migrate 
snorewards to deposit their ova in shallow water, but the number 
of iTiarine fishes which are supposed to deposit their eggs on 
the sea-bed is yearly diminishing, while the ranks of those is 
which the ripe eggs are found floating correspondingly increaseB. 
Thus, the majority of the American flounders, certain kinds of 
wrasses {Ctenobnhiux), a species of sparling {Osmerus), several 
species of cottus, cod, haddock, gurnard, shad, mackerel, and 
Spanish mackerel, a kind of dory (2eus) and tie frog-fish are 
among those which have floating eggs. The eggs of the plaioe 
and the lesser weever axe equally buoyant. 

When placed in a vessel of sea-water, the eggs from these 
kinds of fishes persistently float on its surface, descending but a 
very little when the jar is rudely shaken. Even after a protracted 
journey only the dead eggs roll on the bottom of the vessel. All 
the floating eggs are living. ■ ■ ■ Sara mentions that if the 
egga of the cod are placed in fresh-water they sink and never rise 
again. They are killed just as a newly-hatched sahnon is killed, 
though somewhat more slowly, by immersion in sea-water. More 
than once the eggs of the haddock and other fishes have been 
brought under notice as lying on the bottom of a vessel, and there- 
fore held as proving that the ova did not float. But in every ease 
such eggs were found to be dead, dying, or unripe, or not fertilized. 
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The egg's of the gurnftrd float as buoyantly aa those ol the 
«3od, but they are muc-h larger. The rapidity with which the 
iiatehing proceeds is worthy of notice, "for ia aeveu or eight days 
-the young are extruded, whereas in the salmon, for instance, ao 
IKesB than sixty days are required, even in a room with a tempera- 
"ture much, higher than that of the open air. If the eggs of the 
JsalmoD. are permitted to hatth in an ordinary river, a period of 
:fpom 95 to 120 days is usually necessary. " 

In May, of last year, the eggs of the flounder were found to 
■Ao&t. Before the English suminer o£ 1885 it was not known 
-whether the ova of the turbot, sole, aad lemoa-dab floated or sant ; 
Tjut the ova of each were found to float buoyantly, as that of any 
other fish, and, the Professor adds, "the notion therefore that 
luoh fishes seek the shallow water for the purpose of spawning 
visionary, and mainly rests oa the preconceived opinion that 
.e eggs are deposited oa the bottom." 

The result of inquiry, then, appears to be that marine fishes, 

far as can be ascertained, save those of the herring family, 

Tfaich are regarded as edible, deposit buoyant eggs in the waters 
of the sea, which serves as their hatching place. Professor 
" Jntosh adds: "The comparatively small eggs of the chief 
id fishes rise to the surface, or nearly to the surface, wherever 
I shoal of adult fishes happen to be feeding, and this occurs 
. lot during a brief period but exteads over a coasiderable space 
of time. The tiay young, in their helpless state, are carried along 
with multitudes of eggs, by every tide, into sheltered creeks 
and bays, in the shallow water of which they find both shelter 
and food. ■ - ■ They are carried hither and thither by every 
surge of the tide, or more steadily borne by the deeper currents 
to stock aaew exhausted waters. The minute and imperfectly- 
developed embryos, and the delicate youag, are conveyed into 
regions best suited for their growth and well-being. 
They are placed from the fii-wt amidst a rich surface-fauna of 
minute forms which serve them as food." 

Step by step it will be seen by observation that an answer 
is being prepared to the woader of the fishenaaa ia Pericles: 
"Master, I marvel how the iishes live in the sea." 

Of the many plaas for propagation, the wave hatchiag-box 
may be described. A rectangular box, 3*2in. long, I7in. wide; 
depth, 16in. : float, Sin. wide. The box has a wire-cloth bottom, 
and openings covered with the same material on the sides. Just 
below these, on the outside of the box, are wooden slips, which 
serve as floats for holding the bos in the proper position in the 
water. The box is employed in open streams for utilising cur- 
rents caused by the action of the waves. "When placed m the 
water it sinks to such a depth that the floats which extend round 



F 

as 

of th 
■>'-^-< 

^^■mot di 



i 



IJB BEOOK TftOTTT, 

He exterior rosta upon its surface. Tho upper portions of thesa 
floats make a alight angle with the Burface, so tiiat each wave as 
it cornea in contact with the float runs up a slight incline, and 
after reaching the highest point passes down into the bos, thus 
^ying a circulntion and the best possible motioi) to floating eggs. 
The eggs of pollack {Gadus pollackins) have been likewifle arti- 
ficially treated in the United States. Although they float similarly 
to those of the cod, they are smaller and appear to develop more 
rapidly, hatching at most in five or six days with water of the 
ominary temperature. A 234lb, fish had over 4,000,000 eggs, 
and a 131b., 2,500,080. 

Haddocks' eggs were hatched in eight or nine d.ays in a floating 
box. 

Herrings' eggs adhere to any substance they are first 
brought into contact with ; consequently they should at once be 
placed in the situation it is proposed they shall remain until 
hatched. Up to now the young placed in artificial hatcheries 
have been found to die after the absorption of the yolk sac. Mr> 
Oldham Chambers, it may be said, exhibited at the Fisheries 
Exhibition an apparatus for hatching deep-sea adhesiva eggs, 
such as the herring, consisting of an oblong box about 5ft. in 
length, 2ft. in width, and 1ft. deep, in which are placed screens 
covered with muslin, upon which the ova are depohitod, the aea- 
water passing through the box. 

Under the auspices of the Norwegian Association for flie 
Promotion of Fisheries, an establishment for the hatching of ood 
and sole ova has been prepared near Arendal, in the Chrietiania 
Fjord. It succeeded so well that another hatchery has been 
established near Christiania. In 1884, some 7,000,000 fish, chiefly 
cod and haddock, were hatched at Arendal ; while the experiraents 
of placing the ova of lobster in hatching apparatus was attended 
wim great success. The artificial reproduction of the sole is 
being carried on in France, where it commenced in 1881. Since 
that time the ova of the sole have been regularly incubated mth. 
suoceas, notwithstanding the difficulties attending the procesa. 

What New Zealand has done in the matter of fish acclimati- 
zation will be found described in the pages inunediately following, 
under the headings of the fish — the subjects of experiment. 

BEOOK TROUT {Sslmo fontimUs). 
Thus described in America: SpeeklcMi trout, — ITouth, wide; 
teeth, moderate; body, olivaceous, variegated with hlaekiah, with 
red spots ; lower fins usually orange, with black spots and edges ; 
colours, variable ; young, barred. A well-known and beaumol 
fish; in dear brooks, from the French Broad Eiver to the axctic 
regions. 
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Tn 1881 an order waa forwardod to San Francisco for ova of 
) Salmo fontiiialiii by the Auckland Acalimatization Society, but 
e found iniposaible tliat year to procure any. 
Two small lots were subsequently obtained from Mr, Johnson, 
fcof Oanterbtuy, but the first waa lost through imperfect packing; 
f and the other, although apparently in good condition, hatched out 
badly. The few fish obtained were liberated at the Western 
Springs, The Canterbury Society have taken their breeding and 
distribution in hand, with every apparent prospect of succeas. 

Brook-trout were artificially hatched in the United States afi 
iar back as 1851. Most extravagant prices are paid for them in 
America by epicures. They are peculiar to the American lakes. 
At maturity they attain a weight of from 8lb. to lOlb. They 
have become so thoroughly acchmatized in England aa to claim 
sdmiaston to the British list. 

The Philadelphia State Commisaioners write: " The most 
beautiful game-fish of the State ; abundant in the moontains and 
the Eastern counties ; everywhere in clear water. 80 much has 
been said, written, and printed concerning thia beautiful game- 
fish that it would seem like gilding refined gold to attempt any- 
_ thing more. Everybody has heard of it ; everybody believes it to 
Kibe the beat pan-fish in the world ; in the essential points of fiavour 
Uid solidity, good keeping qualities, etc., it clearly stands without 
% rival." 

In the year 1882-3 the Norwegian Inspector of Fiaheries 

raported, at the public expense, a parcel of ova of this fish, and 

' e result waa ao satisfactory in 1885 that one of the hatching 

tablishmenta near Ghristiania had 30,000 young fish for sale 

tome two years old. 

A recent bulletin of the United States Hah Commission 
mtaina, Nature says, the following interesting account of the 
^struction of young trout by mosquitos : "In the middle or latter 
:t of June, 1882, I was prospecting on the head-waters of the 
oichie Creek, Colorado. About 9 o'clock in the morning I sat 
^down in the shade of some willows that skirted a clear but shallow 
place in the creek. In a quiet part of the water, where their 
movemeuta were plainly discernible, were some fresh-hatched 
brook, or mountain-trout, and circling about over the water was 
a small swann of moaquitos. The trout were very young, atill 
baving the pellucid sac puffing out fi-om the region of the giUs, 
with the reat of the body alniost transparent, when they would 
swim into a portion of the water that was lighted up by direct 
sunshine. Every few minutea these baby-trout — for what purpose 
I do not know, unless to get the benefit of more air — would come 
to the Buiface of the water, ao that the top of the head was level 
with the surface of the water. "When this waa the case moaquitoa 
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would lig^lit down and im mediately tranRfix the trout by inaertrng 
its proboscis, or bill, into tho brain of the fish, which seemed 
incapable of escaping. The mosquito would hold its victim steady 
■until it had extracted all the life-jnicoa ; and when this was 
accomplished, and it would fly nway, the dead trout would turn 
over oa its back and float down the stream. I was so interested 
in this before unheard-of destruction of fish that I watched the 
depredations of these mosquitos for more than half-an-hour, and 
in that time over twenty tront were sucked dry, and their lifeless 
bodies sent away floating with the current. ■ ■ - From 
this observation I am satisfied that great numbers of trout, and 
perhaps infant fish of other varieties, in clear waters, must come 
to their death in this way." 

CALIFOENIAN SALMON {Sa!mo qumnat). 

01 this fi.8h, Dr. Hector,' some few years since, gave the 
following details ; ''This tish has been placed in the Bub-genus 
Oncorhj/Hphts, which differs from the true Salmo in having more 
rays in the anal fin. In habits and general form it closely 
resembles the Sabno »alar of the Atlantic, and it ia probably 
identical with the North Pacific salmon, Salmo ( Oneorhynchua) 
hfoaodon of Pallas. 

"The moat important difference from the Atlantic salmon is 
its endurance of much higher temperatures at the period of 
spawning, aa the egga are matured in the summer and hatched in 
the autumn of a mild climate, instead of being developed during 
a rigorous winter, and hatched out in spring. 

" The Califomian salmon spends tho greater port of ita life in 
the sea, and especially frequents deep-water inlets. 

" There are three ' runs' of this ■salmon up the riyera in 
each year— the first is in spring, during March and April, when 
the prime fish, of largest size and beat quality, after frequenting 
the estuaries in large numbers during the winter months, start up 
the rivers, the full-grown fish working up to the source of the 
streams, where they spawn in July and Augnat. So far aa yet 
observed, the adult fish all die after spawning, and never return 
to the sea. In August there is a second run of fish up the rivers, 
but at this season they are of inferior quality. The third run ia 
of smaller-sized fish, in the month of October, just before the 
winter sets in. There are no sahnon in the river during the 
winter months from November to March, at which season they 
are caught in the sea. 

" The young fish hatch out in October, after sixty days' 
immersion, when the water ha.'i an average temperature of 48° to 
50° Pahr., but after forty-eight days' with an average temper- 
atnie of 68° to 60". 
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" It has not beea oscerttiined \rher<3 the young fish epODd the 
L winter nionthB, It is aa irapoi-tant fact that in ascanding to the 
k "breeding-place the gravid fish must frequently pass through river 
r Tatar having a temperature of over 76°. 

"The average size of the fuU-grown salmon in the Sacramento 
Eiver and its tributaries is about 201b. weight, but fish weigliiag 
from 401b. to 501b. are not uncommon. It is a large, handsome 
fish, with silvery scales, aad a deeper body and less deheate look 
than the salmon of Europe, but in quahty as food they are quite 
equal to it. AVhen in prime order their flesh is firm, sweet, rich, 
juicy, and high-coloured. As a game-fiah they ere active and 
powerful, and are freely caught with hook and line in salt and 
brackish water. In fresh water the best bait is salmon roe, but 
they also give good sport with the artificial fly. The climate of 
the upper tributaries of the Sacramento Eiver, where the best 
salmoii-fishing in California is found, clo&ely approaches that of 
the New Zealand mountain valleys. The winters are mild, a 
very little snow falling occasionally with the rains. The days in 
summer and autumn are hot, but the nights are cool, there being 
a great range of temperature in the twenty-four hours. Thus, 
in September (corresponding to March in Now Zealand) the 
thermometer has been known to rise from a5° at sunrise to 100° 
at noon." 

I There are various opinions as to its quality as a food fish, but 
fl decision can be arrived at by any person who chooses to judge 
of it in a canned state, as it is more easily found than our canned 
l&uUet in the New Zealand market. Sir Eose Price writes: 
"Having killed and eaten salmon in almoat every part of the 
jfForld they inhabit, California included, I hope I shall not be 
ttmsidered presumptuous in giving a tolerably decided opinion as 
to their relative merits, and have no hesitation in saying that the 
best breed of salmon I have ever met with is our own, and the 
worst the Califomian." They are, however, authoritatively de- 
Bcribed as the most productive of all migratory flsh ; as thriving 
well in varied temperatures, having estraordinary vital powers, 
and able to sustain life under circumstances that would kill half 
our European fish. A few years ago only a limited number were 
found in the Columbia Eiver ; but in 1 883. by aid of pisciculture, 
the annual returns from their sale exceeded 1,000,000 sterling. 

■I No excuse is needed for urging the importance of fish-culture 
Oa the attention of the public and the Government. The Pacific 
iBlmon fishery ranks third in importance among the fisheries 
of the United States. While the cod fishing yielded 81,000,000 
to the fishermen, the Pacific salmon fishery yielded Si>38!l,000. 

EThe figures are those of 1880.] This Pacific salmon industry 
^^^ iB8 sprung into hfe during the last twelve years. The chief 
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rivers wliict support the fishery are the Oolumliia and the Sacra- I 
mento. The Columbia, in 1880, produced 1.925,000 fish, weighing | 
35,500,0001b. The Sacramento yielded OOfi.OOO fish, weighing 
10,000,0001b. The brain-grows giddy in attempting to pxasp the 
TSstneaa of the outline even of these figures, and a laudable 
cupidity arises involuntarily with the remembrance of the present 
and future supply of Australasia with canned fish. The large 
majority of the fish thus taken are sold to the canneries, which, 
in 1S81', turned out 6.55,676 cases, containing 31,453,152lb. tins. 
Mr. Browne Goode says that though the capture is enormous, it 
has been demonstrated that the suiiply can be kept up by a small 
outlay in artificial culture. The same writer says that the proper 
function of public fish-culture is the stocking of public waters 
with fish, in which no individual can claim the right of property. 

An individual experience may perhaps prove of general 
interest. Some twelve years since a gentleman built a cannery on 
the Sacramento, but he found the river was so exhausted that ha 
could obtain no adequate supply of fish. He closed his factory 
and left the district. Three years afterwards he heard that iaa 
old factory was opened by another, so the following year he went 
and huilt a cannery himself; and there were, in 1883, no less than 
fifteen canneries on the river, all obtaining all the fish they 
required. In 1883, on certain days, 30,000 fish were thrown away, 
as the fifteen r,annerie8, already working up to their full strength, 
had 110 room for them. Mr. Earll is the narrator. This result 
had been achieved by the opening' of a hatchery on the McCloud, 
a tributary of the Sacramento, by Mr. Livingstone Stone, in 1872. 
In eleven years after the salmon hatchery had been in operation, 
67,000,000 eggs had been taken and distributed. Mr, Browne 
Goode says that the produce of 15,000,000 eggs— any, 12,000,000 
salmon — were in eleven years turned into the Sacramento and its 
tributaries. In other words, that 1,100,000 fish were annually 
turned into the river. But, he adds, the official report of the 
"International Fisheries Exhibition says that the catch has been 
increased by 5,000,000lb. a year— or, at I61b. a fish, the average 
weight of fish in the Sacramento, by 312,500 fish. If this infermet 
ie correet, two salmon hare ieen caught for ei-ery MVen aalmon twnid 
into tkerker: and th artificial ewHwre of salmon U the mottprefiiaUt 
mdmtry which has eeer letn devised iy man. 

The Columbian salmon fishery is managed in this wa 
was in 1881-2: It employed from 5,500 to 6,000 hands; ; 
Chinamen being engaged in the canneries, while the balance 
employed with the boats and nets. At that date the canneries 
owned 1,200 boats, which were leased, with all the necessaiy net* 
and appliairces, to the fishermen, many of whom are described as 
■ Scandinavians, Finns, Italians, and foreigners generally. The 
conditions of the hiring are these, or they were such, while 
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I reaaott to believe that tbey have been in the main 
f altered : As rent for the boats and tools, one-third of the eatoh is 
grren to the owners, who buy the other two-thirds at stipulated 
prices. The price varies according to supply and competition. 
Xhua, according to the statistics of the Portland Board of Trade, 
the aum paid in 1866 waa 15 cents per fish, which had increased 
L in 1881 to 60 cents per fish. Each boat carries two men — a 

■ captain and a helper. The former hires the latter; boards him, 
r and gives him a certain aum for each fish caught. The fishermen 
* who own their boats and nets aell where they please, but usually 

receive the aamo price as is paid to the men using the cannery 
boats. The captain of the boat expects to make 100 doUara a 
month, and his helper 70. The average eatoh of a boat for the 
aeason is put down at 2,000 fish, wortn 1,200 dollars, equivalent 
to 300 dollars a month, of which the cannery owners got 100 
dollars. 

" When canning began on the Columbia," Mr. Hittell saya 
(from whom these details are obtained), " the fishermen supposed 
that they could not get a good catch save in that part of the river 
!0 milea or more from the sea, where the stream was not more 
than 1 mile wide and at a distance of 20 miles or more from the 
river's mouth. There all the early canneries were built, though 
tfie later ones wore founded lower down, aa when the fishermen 
allowed their nets to float with the current they found the catch' 
oontdnued equally good, even after the river became G niiles wide 
at the ocean. Nor do they," our informant adds, "always take 
up their nets when they reach the mouth, but sometimes go out to 
sea for miles, although the bar of the Columbia is dangerous and 
I fltonny. 

"In the eanneriea about 850 white men are employed as 
■ijuperintendents, clerks, foremen, etc., earning from 50 dollars to 
V 176 dollars a month, averaging 62 dollars. AVhite men make the 
I nets, cans, boats, and cases, and have all the capital used in the 
■%ufiinpaa. The 3,100 Chinamen receive 372,000 dollars for their 
Kwork of four months; the 850 white labourers in the canneries 
l|«ceive 210,000 dollars; the 2,-500 fishermen, 850,000 dollars. 
I^ihe wages in the fishing season and cost of fish paid by the 
I;'eaiuierie8 amount to 1,433,000 doUara, and of this the 4,000 
fChinamen get less than a third, while the 3,500 whites divide the 

■ -other two-thirds among themselves. The proprietors get 2,750,000 
K^doUars for the produce, leaving them 1,316,400 dollars above the 
I'OOst of the fish and wages in the fishing season to pay other 
Teannery expenses, interest on the investment, and profits." 

The average weight of the Californiau aalmon after cleaning 
IB 121b. When taken to the cannery the fiah are placed on a long 
table, side by aide, where the head, tail, and fine are cut off, and 
" B entrails removed by a few flashing strokes of a lai^ knife, 



^H in tbo hands of an espert Chinnman; tha average time for each 

^H of the large fish beiug less tlian half a minute. They pass to a 

^^1 tank of iresh water, where otlier men take oS the scales ; in a 

^^1 tank of salt water they are thoroughly washed. A gang knife, 

^^M with six blades, at one stroke divides the Ush into pieces ju^t lon^ 

^r enough to fill a can. 

The canning of fish in California has proved in all caaea a 
profitable iuveatmeiit of capital, uuless incompetence has had the 
managing control. Fortunes have been made at it with rapidity, 
and the canned fish has been exported all the world over. From 
the foregoing details we can easily see how this has been achieved. 
The capital required for a large cannery in America ia estimBted 
at 50,000 dollars. 

The salmon in California are taken with gill-nets, seines, 
traps, and current- wheels, and rarely in salt-wattr with hooks. 
The gill-net is from 200 to 300 fathoms long and usually 20ft. 
deep, with meshes 8 Jin. long when stretched lengthwise, and 4^m, 
on each side when si^uare. A net usually costs 250 dollars, and 
lasts one season. The material ia twine, made of the best Hneo 
shoe-thread, and is kuit in the winter by the fishermen, all 
attempts to make the necessary double-knot by machinery having 
failed. The net, piMvided with floats at the top and sinkers at 
the bottom, is stretched across the current and allowed to float 
with it until a load of fish is secured, the distance travelled being 
eometimes 15 iniles, or, if the fish are very abundant, not one- 
tenth so far. The net is generally used only at night or in muddy 
water, for when the fiah can see clearly it will not put its head in 
the noose. The large fish — those weighing more than 8lb. — get 
their heads through and stick there, their gilla holding them. fast. 
The boat passes along the net, which the fishermen lift and relieve 
of the catch. When a load ia secured (from sixty to eighty 
salmon) the net is taken up and the fishermen start for the 
canaerj'. 

The seine has smaller meshes than the giU-net, and is used to 
ind the fish and haul them to the shore. One end ia held on 
the bank while a boat pays out the seine, which is then swept 
through the water against the incoming tide for a little while, 
and then the boat comes round with a sweep to the hank below, 
and the end ia hauled in. While two men can manage a gill-n^ 
a doEen are required for a seine, though the latter ia only half tho 
length of the former. Seining is not successful when the water is 
mueh deeper than the seine, aud it is used chiefly at shoal plocM 
in the Lower Columbia and in the Rogue and Eel liivers. The 
trap is a picket-fence near the bank in shallow water leading to a 
pocket, which the salmon swimming up stream enter and cannot 
leave. The amount of the catch depends on the currents, whuJi 
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-change from year to year, a trap being very profitable in one 
ioe&aou and yielding nothing in the next. The average uatch of a 
Columbia River trap in 1881 was about 3,500 fish. 

The salmon-wljeel is suspended over the water and driven 
round by the current runmiig under it and striking its lower 
edge. .-Vttached to it are two scoop-netB which catch the fish 
passing beneath, lift them up out of the water, and throw them 
into a trough. Only one such wheel has been constructed near 
the Cascades, but it has been very successful in the season of 
1881, catching from J, 500 to 4,000 adult salmon in a day. This 
device has been patented. It must be stationed near the bank, 
but the salmon usually avoid the middle of the stream, where the 
downward current is stronger, and there are no eddies to facilitate 
their ascending course. The wheel has caught email as well as 
large fish, and the fishermen generally demand that its use shall 
be prohibited. 

The boats used in the fishery are uniform in pattern and 
jsize — 24ft, lone, 6ift. wide, and 2J^ft. deep, sharp at both ends, 
witb. a centre-board, a triangular sail, rowlocks and oars, and 
•capacity to carry 4 tons. The cost is 250 dollars to 300 dollars, 

Pbe period of service about ten years. 
Hewed from a commercial standpoint, there is little doubt 
hat the successful acclimatization of the Californian salmon, 
i rivers of Westland alone, is a matter of as great impoitaace 
) welfare of New Zealand as the development of her gold- 
or the opening up of her coal measures. 
Df onr success in the acclimatization with the Selmo qut'nnat, 
tiiere is not a great deal to say. In 1875, Mr. J. D. Ormond, 
BOting on behalf of the Napier Society, obtained a consignment of 
■ova, wbich arrived in Auckland in good condition; but the ica 
had been ejchausted for some days (to quote the report of the 
Auckland Acclimatization Society), and, as it was impossible to 
obtain a fresh supply between the arrival of the mail steamer and 
the departui-e of the Napier boat, it was arranged that one-half 
of the importation should be left with the Auckland Society. The 
20,000 ova sent to Napier were lost; of the 20,000 left in Auck- 
land, 10,000 were at once placed in the upper tributaries of the 
Thames and Waikato by Mr, J. C. Firth. The remainder, with 
^^^e esceptioD of a small parcel forwarded to Taranaki, at the 
^^■Mueat of the Hon. Major Atkinson, were treated at the society's 
^HUi-houae. The society purposed liberating the fry as soon as 
^Bpey were considered fit to bear removal, and 1,450 were 
forwarded to the Thames, Wairoa, and Tauranga districts ; but 
the loss in ti'ansit was so great that the plan woe abandoned. 
The remainder of the fry was retained for some further period in 
the Domain. According to Mr. Arthur, only 500 fry were die- 
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tributecl by the acclimatization Boeieties in 1875. The next year 
250,000 ova were imported, and 80,000 fry were distributed in 
the Provincial Districts of Auckland, Hawke Bay, and Canter- 
bury. Some 42,000 ova were placed by Mr. Firth in the Oratea 
and Eapurapu streams. Of the 20,000 hatched in the Auckland 
Domain, 10,000 were put into the Waikato Eiver and 5,600 i 
other waters. Whakatane had 1,000 fry, but they were lost i 
transit, and 3,400 died before the absorption of the sac. During 
1876 and 1877, there were liberated in Hawke Bay 43.845 fry, 
respecting which Mr. Williama wrote in May, 1880 : " The rivera 
in which the salmon were placed are many hundreds of miles 
length, aud all take their rise ia a wooded, broken, uninhabited 
country. It is, therefore, scarcely a matter for surprise that no 
fifth have been seen up to this time." 

In November, 1877, eleven boxes of ova arrived from Saa 
Francisco by the mail steamer, which were duly distributed 
throughout the Colony. Of these, 100,009 were placed at the 
disposal of the Auckland Acclimatization Society, and were de- 
■ posited in the manner following: 40,000 in the Puniu, 8,000 i 
the Thames, 7.000 in Wairoa Nortb, and 43,000 in the Manga- 
tahia. About 95 per cent, are said to have hatched out. In 1878, 
an order was forwarded by the Auckland Acclimatization Society 
for 100,000 ova to the United States Fish Commission. The 
society's report says: "Double the number ashed for was foi^ 
warded. ■ - • The consignment arrived in very fair condition. 
It had been intended to divide the ova between the Northern 
Wairoa and Thames Eivers, but as the consignment arrived a 
month earlier than expected, and before preparations were fully 
made, it was found impossible to carry out this programme, and, 
with the exception of one bos retained for hatching in 
Domain flsh-houae, the whole of the ova were deposited by Mr. 
Firth in the tributaries of the Upper Thames." 

Several shipments of ova came direct from America to the 
General Government, the distribution of which it ia ditRcult to trt 
Some young fish wore tursed out in the Hutt Biver, 7 miles 
from the sea; in the Manawatu Gorge; in the Wanganui and 
Wairau Eivers ; but, except two doubtful fish in Wellington 
Harbour, nothing has been seen of them. So wrote Dr. Hector 
in 1880. The West Cooii Times, of October, 1879, reported that 
the Chinese white-bait fishermen had been taking large numbers 
of young salmon in the Hokitika Eiver; and fish of the same kind 
were said to have been caught in the Grrey Eiver, in 1880, but both 
reports require confirmation. In December, 1877, there were 
25,000 young fry put into the Wairau and Motueka Eivers in 
Province of Nelson, but in May, 1 880, the Nelson Society reported 
the experiment a failure. In 1878, 500 young fish were received. 
in Marlborough, but in 1880 nothing was known of their fate. 
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In 1876 and 1877, in Canterbury, abont 80,000 ova were 
Hiatclieil, and 65.000 parr liberated in different Canterbury riTere. 
ZIn July, 1880, the Cam, a branch of tho Waimakariri, was netted, 
and three ealmon were got, from 5lb. to 81b. in weight. The 
«Tid6nce as to the eatch and to its character seems complete, 

A box containing 50,000 ova was presented to tho Otago 
Society by the Government on November 7th, 1877. For the first 
four days many ova died, but oiers began to hatch, and this 
operation was completed in a fortnight; only 15,000 fry, how- 
ever, were estimated to be the rosult. Of these, 2,000 were 
deformed and died, and the 13,000 survivors were put into the 
Kakanui Kver in January, 1878, being very vigorous and about 
2Jin. long each. Nothing positive has since been seen or heard 
of them. 

In 1876-77, Mr. Howard liberated in Shag Creek 3,600; in 
"Winton Creek, 1,200 ; and Irthing, 12,800 ; these streams being 
tributaries of the Oreti Eiver. In the season 1877-8, he put into 
the Oreti River 35.000, in the Makorewa, 18,000; and in the 
lahi, 10,000. In Fobruary. 1878, Dr. Hector liberated about 
500 healthy young Californiao salmon in Eewslver Bay, Preaerva- 
fion Inlet. In the Otago Acclimatization Society's report for 1883 
tiie following is found: "This salmon, although it was introduced 
■into our rivers five years ago, has not since been heard of." 

lathe same year, in the report of tho Canterbury Acoliraatizn- 
I'iton Society, appears the following: "Reports have reached your 
liDounoil from time to time that aalmon have been taken in different 
■treams. A sketch from, actual measurement of one of these fish 
made, and minute details of fins, etc., noted, and sent to 
Professor Baird, Chief Commissioner of Fisheries in America, who 

Soeored the opinion of Dr. T. H. Bean, Icthyologist of the National 
useum, whose conclusion was that the subject of the sketch is 
Qertainly a species of Oneorhynehus, and, judging from the colour 
' if the flesh, the number of aual rays, and the stoutness of the 
lody, there is little doubt that it is the quinnat species." 

It will be noticed from an attentive perusal of the records 
of our failure inCalifomian salmon and white-fieh aoelimatization, 
and for that matter of tho Salmo salar as well, that there is no 
difficulty in bringing the ova of these various fish to New Zealand 
and hatching them, and developing the fry into young fish ; and it 
IB noticeable that, in many cases, as long as they remain under 
Bupervieion they thrive, and seem Ukely to do so. But it is not by 
any means clear that we have any arrangement anywhere in the 
Colony of retaining in captivity any large quantities of fish after 
they are fit t() leave the hatcheries. It has been found, wherever 
it has been tried, almost a comparatively easy matter to hatch and 
to bring on to feeding point large quantities of sahnontdtB; but 
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186 CALIFORNIA^ SALMON. 

the moat serious part of tlie business is to keep within bounds, and 
to have at iiaad a large numbei: of yearliu^ fish.. There is little 
use in hatching fry if they aro not reared. If the young fiah can 
be kept through the firat year in safety, most of the dangers they 
are liable to will have passed outside of them. It is simple waste 
of ooatly fish-life to import ova from another heraiaphere, to hatch 
them, and then turn lie fry adrift to feed the voracious fiah with 
which our waters abound. We have learned how to hatch fish 
in large numbers, but not how to breed them in appreciable 
quantities. We have co appliances for so doing, and the conse- 
quencB is that, aa the fry increase in number, they are turned out 
and allowed to run the gauntlet of all the ills that young fish are 
heir to in our streams and lakes. It is the gulf between the fiy 
losing its sac and the yearling fiah that requires bridging ; and, 
so far as the Californian and British aalnion are concerned, no 
efficient attempts have been made in New Zealand to do so. 

It is plain that aome other means must he adopted with these 
varieties of the eaimonidie if success is desired to be achieved. The 
acclimatization societies have tried their best endeavoui-s and failed. 
The task was too great for them. It was one the Government 
shonld have taken upon itself. The late Mr. Buckland advised 
that the young fry of the SaJmo salar should be retained in 
captivity for six months at leaat, and than placed in a weH- 
■watohed piece of water, best adapted for their growth, with a 
grating or other means adopted for preventing their escape down 
etream. But Mr. Fryer further proposed that they should be 
kept there for another eighteen months, after which they ehould 
be transferred to the sea-shore, and placed in a similarly proteoted 
spot in the sea. It might be poBsibls to carry out this arrange- 
ment in some small arm of the sea, where they could find sufficieiit 
food, where they would be protected from predaceous fish, and 
■where they would become mature enough to develop apawn. 
However, the safer plan, he said, would be to place the amolt in b 
large marine aquarium, with a constant supply of well serated 
water, and with food such as shrimps, the infutoria naturally found 
in the aea-water. etc. In such an aquarium the fish would thrive 
and become enfflcjently developed to produce spawn. When the 
time comes, they might be transferred to the river to jierform theii 
natural functions in the ordinary way, or the spawn might be 
artificially taken from them, impregnated, and treated in the same 
way as the eggs fcom which the young fish now living were 
produced. If such an experiment were successfully carried ou.^ 
thousands of ova would be at once available in New Zealand, 
without the necessity of ahipping them from England. It will 
be evident that only the Grovemment could undertake such 
an experiment as this; and until some such an one is tried there 
seems little hope or chance of our knowing whether the Californian 
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aalmon, British salmon, and wiiite-fiah will live in our waters or 
not. To the present time wo aro almost as ignorant on thi» 
matter aa we were thirteea years ago, when Mr. Fryer wrote IJwh 
foregoing advice. 

In the report of the California State Fiaheriea Commiafiionj 
for 1877, we are told that "The Salmo quinnat readily adapts itael^ 
to a life in freah water, and reproducBB its kind where it has n( 
opportunity to go to the ocean. When the dams were oonstruoteL 
on the small streams that go to mate the reservoirs of Sanl 
Andreas and Pillarcitoa— which supply the City of San Francisco 
with water — as also when the dam was constructed on the San 
Leandro, to supply the City of Oakland, the young of the salmon 
that had spawned the year previous to the erection of these- 
ilams remained in the reservoirs and grew to weight, frequently 
as ranch as lOlb.; these reproduced until the reservoirs have 
been stocked. As the supply of fish increased, the quantities of 
food lessened, bo that the salmon have gradually decreased in. 
weight, until now, after nine years, they do not average morej 
than 2lb. From the fact that, when the food was in abun-f 
dance, they grew to weigh from 8lba. to ISlhs., and that, 
they increased in numbers, they averaged less in size, but sf 
continued to spawn and produce young fish, it would seem that 
the Sacramento salmon may be succesBfully introduced into lars^ 
lakes in the interior of the continent, where, in consequence of 
dams or other obstructions, they would be prevented from 
reflching the ocean. The history of this fish in these small 
reservoirs shows that all that is requisite for their successful 
increase is the abundant supply of food to be found in large 
bodies' of fresh water. Salmon, fully matured, weighing 21b., 
and filled with ripe eggs, were taken, in September, 1877, in the 
waters of San 'Leandro reservoir. These fish were hatched in 
the stream which supphos the roBervoir, and by no possibility could ' 
have ever been to the ocean. The San Leandro is a coast stream, 
not exceeding 15 miles in length, and empties into the Bay of 
8an Francisco. It contains water in the winter and .spring, at 
which time, before the reservoir was constructed, the salmon 
sought its sources for the purpose of spawning. There was never 
sufficient water in the months of August or September to permit 
the fish to reach their spawning grounds. After the construction 
of the reservoir, largo numbers of the salmon that came in from 
the ocean in January and February were caught at the foot of the 
dam, and transported ahve and placed in the reservoir above. 
The descendenta of these fish thus detained in fresh water, and not 
permitted to go to the ocean, have so far modified the habits ot 
their ancestors that they now spawn in Septemher, instead of in 
January and February. Inasmuch as these fish spawn in the 
HcOloud, in the headwaters of the Sacramento, and at the bi 
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of the San Joaquin, in the Sierra Nevada, in September, and in 
short coast-range rivera iu January aud February ; and as, when 
changed to other waters, their eggs ripen at a time when the 
conditions of their new homes are most favourftble for reproduc- 
tion, they show a plastic adaptability, looking to their futme 
distribution, of macli practical as well as scientific importance." 

Looking at the many advantages that would result from the 
acclimatization of Salmo qarnnat in New Zealand, one cannot but 
repine at our repeated faD.iu'es. 



OALIFOENIAN, oh MOUNTAIN TROUT (Sahno irideus). 

Form, stout; head, short, rather blunt; mouth, small, the 
maxillary bone scarcely reaching the eye ; fina and tail, black, 
spotted ; a few small black spots on the back and ribs ; sides and 
beDy, rosy, red, or silvery. 

The American brook-trout were introduced in Auckland in 
1877, in the form of 5,000 ova. Only 400 came to life. Half of 
the iiy were put into a tributary of the Waikato, near Cambridge, 
and the remaining 200 into the head-waters of the Kaukapatapa 
stream, in the Kaipara district. 

Two consignments were received early in the autumn of 1883. 
ifrom 4,000 to 5,000 young fish were hatched, and distributed in 
eii locahties in the Auckland Provincial District. A small number" 
■was retained in the Domain ponds for breeding purposes. In 
1884, another shipment of 30,000 ova was received from San Pran- 
cisoo, but they wei'e all dead on arrival. 

This year (1886) the Auckland Acclimatization Society 
decided to liberate a number of the young of this 6sh in variouB 
streams in the provincial district. 

The State Commissioners of Fisheries of Pennsylvania aay: 
"Among the various tiehes of our own and foreign eountriea intro- 
duced into Pennsylvania from other localities, there is no one that 
has giveu such rich promise of complete success or so much 
general satisfaction as the Salmo iridea. There are a number of 
reasons whj this species, which we shall call the ' rainbow,' 
have won their way so rapidly and f uUy into public favour. One 
of the principal of these is that it will five and thrive in watera in 
which our native brook-trout would qiuokly perish. It will stand 
a temperature of 75°. It is admirably adapted to minor streama, 
the currents of which are rapid and the waters pure. It ia of 
much quicker growth than the brook-trout, and in point of vigour 
and strength far superior to it. In their native watera they 
spawn in March, but their spawning time in hatcheries varies 
from December to the previously-meiitioaed date. It bears rough. 
handling aud transportation welL They are difficult to ' strip ' 




^out injury, being so strong tliat it ia almost impossible f<^ 
1 to hold them. Unless stiippod at the proper momeirf 
J consideraUe difficulty in extracting the spawn. "^ '^ 
other fiah take the fly as readily, though gtasshoppera and othen 
live insects are almost sure lures. It is rarely attacked by fuague 
which frequently happens from bruises which the fish sustains," 
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CABP (Carassitii imlgaria). 
The carp was one of the earHest fish introduced into the'>l 
Colony. During 1867, 114 were obtained by the Auckland 
Acclimatization Society, of which twelve were placed in the Taka- 
puna Lake. They came from Tasmania. Since then they have 
teen widely distributed, and now many of the lakes and ponds in 
New Zealand abound with them, more especially Lake TaupOj 
where they are found in large quantities. The carp are good nsn 
for a pond. They breed often, and largely. The young are hardyj 
and grow rapidly. The male is mature in five years, but t 
female not until she attains the age of eight years. A fenii 
carp weighing from 41b. to 51b. contains, according to Mr. Hessel 
between 400,000 and 500,000 eggs. In employing carp as food fia& 
Mr. Day says great care is desii-able in selecting the raee which i 
going to be imported. In Germany and elsewhere there 
varieties which are cultivated — the common carp, the mirror-eai 
and the leather-carp. Of these three species the mirror-carp U 
considered the superior, being the most lardy form, and bearing 
up best against injuries. Some fish culturists make a speeifvlityw 
raising forms possessing very few scales. Sometimes these eM 
restricted to a single row along the lateral line, or a strip alon| 
the back. Crucian carp (Carassiue vulgaris) vriR cross with thi) 
form. The crucian and gold carp should not be permitted ia thq 
same ponds as the commou carp. It is necessary to bear this fac 
in mind, as some details are given of the common carp, to the cul 
tare of which it is desirable to draw attention. It will prosper ii 
almost water of any temperature, in which scarcely any othffl 
food fish could live or thrive. While it stands the heated wat« 
of pools, it delights also in flowing streams where the water i^ 
cow, provided the current is not too strong. But, aa the report Oi 
the State Commissioners of Pennsylvania, for 1884, remarks, thi— 
most notable recommendation of the carp is that it is possible fo* 
almost any farmer to have a fish preserve of his own, in which ha 
can grow fish for his family with less cost and trouble than he can 
chickens or turkeys. In France, carp culture is carried on in a 
profitable manner, as the following description, taken from a London 
spaper, will show. The Saturday Review says: — 
■' The carp culture ia the highlands of Central France is a 
of industry which merits a good deal more attention a 
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imitatioii than it lias hitherto obtained. On that high plateau 
there are poads of all Bizes, some of tham large enough to 'be' 
dignified by the more grandiloquent name of lakes, but to tha 
oouutry people they are one and all etani/s, and nothing mors- 
ThesB ponds are one of the chief sources of wealth of the country, 
which is mostly but poor soil for oultivation, as a great part of it 
i only recently been reclaimed from moorland and heather. 
These ponds are stoclced with carp, and once every three years a 
great fishing takes place. All the able-bodied men of the oountry- 
side are engaged for a certain day in October to meet at one of 
the ponds; that on the highest level being taken first. The 
sluices of the pond are opened three days previously, and the 
water allowed to run gradually off, leaving the bed of deep mud 
which BBenis to be one of the necessaries of carp existence. When 
there is only a thin rill of water left tricMing down the centre 
of the erstwhile pond, the fishing begins. On all sides the carp- 
lie fioundering, panting, gasping on the expanse of mud ; in 
HOme places the fish are two or three deep on top of one another. 
The number of carp in these ponds is something quite extra- 
ordinary ; they do not seem to suffer individually from their 
great numbers, for the fish are remarkably fine and heavy. 
The men wade through the mud, catching hold of tho carp 
by the gills, and flinging them on to the baak. There they 
are weighed by men who ■ have come with carts from the 
nearest-town to buy the fish; and, after the weighing, the carp 
are packed amongst straw in the carts as tightly as possible. 
"When the carts are full they return to the town, and the carp are 
then placed in tanks. A carp takes a good deal of killing; and 
though being tightly packed in straw for a whole day, and jolted 
down hill for perhaps four hours, may strike bi-m as a novel 
ejcperienee, it does not do him the very least harm ; and as soon 
as he is released from durance vile and placed in the tanks he 
resumes the even tenor of his way, probably till the following 
Iient, when, as carpe au bleu, carpe en matelote, carpa au vin blane, 
and in many other still more savoury disguises, he helps ths 
faithful Cathohc through his forty days' trial. "While the fishing 
goes on, groups of women make fires on the bank, on whii^ 
they heat cauldrons of soup, mixed with strong red wine, which 
is served out unceasingly in bowls to the soaked and muddy 
fishermen. This is a necessary precaution in a ehmflte where 
people are sometimes snowed up for days early in November. 
The gipsy fires and groups of women ; the men wading through 
the mud and water, mostly dressed in frieze coats of the most 
brilliant hues, and with high boots on to protect them somewhat 
during the task ; the piles of shining, ghstening flah ; and, in the 
back ground, the carts waiting to take away the spoils, altogether 
make a scene highly picturesque and one likely to remain in 
the memory. Amongst the carp are always found a number of 




-one of the mysteriea of pisciculture— for the very greatest 
8 taken to elitiiinate them trom the ponds on account of the 
nae damage they do. Aa the ponds ai-e drained dry and 
mpletely restocked every three years, one would imagine that 
G extermination of the piko would not be a very difficult matter ; 
t when the triennial fishing takes place the irrepressible pike 
IS again to the fore. As soon as the fishing is over in one pond, 
the sluices are closed, and the pond allowed to fill gradually, 
while the fishermen betake themselves to any other ponds that 
are to be fished the same year, according to the date of their 
restocking. When the empty ponds are again full of water, the 
breeding-iwnd is drawn upon to supply young fiah. Thia breeding- 
pond is never drained dry of water. When young fiah are 
required the breediiig-pond is drawn with nets, and only young 
^Tah are taken ; the old ones are returned to their homo to breed 
Badiaturbed, while their progeny are translated to the fishing- 
Is for their allotted span of three years. 

" Of the profit to be derived from this form of pisciculture, 
B idea may be gathered from the fact that half-a-franc a lb. 
the price given for the fish when weighed on the bank 
the pond in which they have been caught. There is no 
in seeking a market, with possible loss on the fish by the 
fact, Ko expense of any kind except the pay of men and 
_3 employed in the triennial take, which is but a small item in 
comparison to the enormous profit on the hundreds of heavy fiah 
which have cost absolutely nothing up to the time of the sale. It 
is no wonder, therefore, that the landed proprietors in the Depart- 
ment of Correze consider that the acres under water are infinitely 
"^ are profitable and far safer investments in every way than those 
ider agriculture. We islanders are too apt to think scornfully 
any fresh-water fish except trout, but the French can teach us 
much in this part of the great question of food supply as in the 
others. It has often been said that a Frenchman will live 
Bucculently where an Englishman will nearly starve; and when 
we see all our ponds and inland broads lying unused, and their 
flapftbilities of supporting and fattening fish wasted, we must feel 
in iill humility that our French brethren make a better use of the 
bountiful gifts of nature than we do." 

Eapidity of growth is a marked characteristic of the carp. It 
grows four times as rapidly, it is saicl, as the trout. It is not 
merely long-lived, but grows to an enormous size, attaining, it is 
declared in one case, a weight of 90lb. It is nearly omnivorous. It 
will live on purely vegetable food, though, when opportunity ofEera, 
it will not hesitate to take a grub, a worm, or even a fly. The iarvee 
of aquatic insects is a toothsome morsel to it. Whero it is 
necessary, as is sometimes the case, to feed them — as where the 
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amount of vegetable matter on whicli they feed is not Bnfficient to 
afEord vigorous sustenance — offal from the kitchen, refuse from the 
slaughterhouse, curds from the dairy, or anything that poultry 
will eat, will be accepted and partaken of with relish. 

The ova of the carp is generally deposited on water plants, 
and hat(ih out in from fourteen to twenty days. Its quality a« 
food depends largely upon the water in which it has lived. If 
the water has been impure, the flesh will partake of its unpleasant 
taste ; but this can, in most cases, be removed by placing the fish 
in pure water for a week before it is to be killed for use. 
Carp immediately before or after spawning are not fit to eat. 

The Kev. Mr. Teuison-WoodB says that artificial carp ponds, 
which are made by a dam, should cover 10 or 12 acres at least. 
The sides should be steep, except on one side, the depth over 7ft. 
or 8ft., not only to allow for evaporation, but also to prevent its 
becoming clogged with a growth of weeds from the bottom. There 
should be waste weirs at each end of the embankment for flood- 
times. The pond may be divided off by an embankment below 
the surface, so as to portion off a shallow breeding-place. 

In America the carp is conveyed long distances in well-boats, 
through which water is allowed to pass ; and, from esperimente 
made, it appears that it can be transported in railway-vans where 
oidy sufficient water is sent that will cover its back, and it has 
been thus carried for nearly four days without ill effects. To 
improve their flavour, Mr. Tull castrated them, as he asserted, 
with excellent effect. 

In 1877, the German carp was introduced into America bythe 
United States Pish Commission. These were placed in ponds 
especially prepared for them, at Washington and Baltimore. In 
1880, the distribution of fry began, and up to 1st January, 1883, 
the carp had been planted in no less than 1 7, 860 locahties. They 

Strove to he specially adapted to their surroundings, and in some 
Qcalitiea they grow with surprising rapidity. A fish, 4in. long, 
placed in the waters of Texas, was found to have increased to 
20Jin. in eleven months, at which time it weighed 41b. 1 loz. 



CAT FISH (Tintelodes Cattus). 
The cat-fish (Pimelodes Cattits) ■was obtained in 1877 by Mr. 
T. Eussell, from America; in all, 140 living fish arrived, and 
these were placed in St, John Lake. This fish is esteemed good 
eating, and may be caught with hook and line. Zand and Wattr 
says: "Considerable attention has been paid to the distribution, 
of thie species in the United States. It is said to do well io. 



CHAE (Salmo mnhla). 
Of this fish, 1,000 ova were presentsd to the Otago Soeiety, 



BULftll lakes, ponds, aad mill-dama; to be good eating, and eBsily 
caught." They have incteased to a large extent iii lakes near 
Saoramento, and have formed an important addition to the food 
supply of that city and its vicinity. In the Auckland Accli- 
matization Society's report for 1885 we ore told that, although 
the fish after liberation were lost sight of, and it was supposed 
they had died out, during the present summer they have re- 
appeared in considerable numbers, and axe evidently increasing 
fast. They are as hardy as the carp, and as profitable to cul- 
tivate ; they are far preferable as food, end nothing can be said 
against them but their looks. 

The cat-fish has been introduced into Great Biitain, and 
Mature describes it as a very valuable food fish that will assume a 

t^-~h rank among the fresh-water fishes of England if cultivated, 
arrived in the Tiraaru in ApriC 1875. Of these, 300 hatched 
out at the ponds (Otago). From a growth on the umbilical bag 
many died, and of the twelve left at last, the whole lot escaped, 
and disappeared in the Opoho Creek, Such is the record oi our 
attempt to acclimatize a fish of the same genua as the salmon, 
common in Britain and in the lakes of the Continent of Europe. 
It is celebrated as the ombre ekevalierai the I,ake of Geneva. It is 
generally under lib. in weight, though sometimea it is found 
weighing more than 21b, Chambers says that while it is the most 
deKcioua, perhaps, of the falmonida, it is also the most beautiful ; 
its rich purple, rosy, and crimson tints, and white spots, rendering 
it B bi'illiant and striking object. During summsr the char 
haunts deep, cool water, and is seldom seen at the surface till 
late in autumn. It feeds on insects and minute crustaceans. At 
the end of autumn or beginning of winter it ascends the rivers 
to spawn, always choosing those which have a rocky bottom. 
Whether in lake or stream, it is only to be found in clear waters. 
On some lakes vast quantities are caught for the table, particularly 
for the purpose of potting. They are fast diminishing in English 
waters, owing to the wholesale slaughter which occurs at the 
spawning season. There should, however, be no difficulty in 
obtaining char ova, as at Sir James Maitland's establishment, in 
1883, upwards of 156 gallons of trout and char eggs were 
collected, while over a million fry, beside 2,900.000 eyed ova, were 
distributed. The general computation of ova, in Scotland, to the 
gallon is — salmon, 24,000; Loch Leven trout, 30,000; brook-trout, 
40,000; American brook-trout or ohar, 80,000, 



PEECH (Pfrea ^aeiatilii). 

Twenty-one perch were got from Taomanja, in 1868. and were 
put in the Water Company's reservoir, Dunedin. They have 
thriven bo well that numbers have during succeeding years been 
transferred to various lakes and lagoons, at the Waihola and 
Wakatipu Lates, and lagoons at Tomahawk, "West Taieri, Clutha, 
Gore, etc. A later report eays : " These fish, do well wherever in 
Otago we have put them." "A quantity," Mr Brewer writes, 
"were obtained from Hobart Town hy the Canterbury Society, 
but from aome cause unknown they did not do well in the Gardens, 
and the few left were turned out to giye them an opportunity of 
propagating their species. A very aucceaaful importation was, 
however, lately made by myself of fifty dozen from Ballarat, 
Tictoria. They arrived in s^endid condition, and were all turned 
out in suitable places. Tbe Ballarat lake swarms with them, and 
they attain a weight of 31b. to 3JIb. They are the produce of 
about a dozen fish which were turned out there some fifteen or 
twenty years ago." 

In the report of the Wanganui Acclimatization Society for 



a the district which a 



1882 we learn that there 
well stocked. 

In Canterbury, perch were obtained from Hobart Town prior 
to 1877, but, not thriving well, were turned out into the Heathcote 
River, and probably into other streamSj as Mr S. U. Farr wrote in 
January, 1884: — 

"In March last Messrs. Gould, Oatden, and myself arranged a 
day for perch fishing in the Aahburton waters. On our arrival at 
the Ashburton railway- station we were met by Mr. Shury. who 
accompanied us to Mr. Hunt's farm. The result of onr fishing 
was about seventy perch, which were brought to the Gardens, and 
eventually disposed of in different waters where it was considered 
they woidd do well, and there is every reasoa to conclude that 
this effort has met with success. In May another lot of about lOO 
was caught by Messrs. Oakden, Shury, and myself in the same 
streams, and distributed in the same way as the first lot; and in 
October we were successful in collecting a quantity of spawn at the 
same place. This was turned into one of the ponds at the Oardens, 
but of results there is nothing certain. Still, with the number we 
have in our ponds there will oe ample for breeding purposes, bo 
that in a very short time all available waters in the district will 
be amply stocked. This probably will be better understood if I 
here quote from Dr. Bnckland's ffietorj/ of British Fishes, in which 
he has written: 'Dr.Norman sent me two fine perch in April, 1868. 
caught in Norfolk Broad; they weighed respectively 31b. 2oz. and 
21b. 11 02. Wishing to know the number of eggs they contained, 
they were counted by myself and Secretary; we found that thw 
amounted in the larger one to 155,620; in the smaller, 127,240.'" 
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The porah, as is generally known, inhabits lakes, ponds, 
lale, aad rivem, more especially frequenting deep holes or 
''vhere there is a gentle current, preferring the sides to the mote 
rapid purts of the streams. Occasionally Jt will descend to salt 
water, aad when found in such localities, or where the water is 
brackish, it is highly esteemed. In muddy ponds, as may be 
enpeoted, it loses its flavour. Being very fond of fiah fry, it is not 
an advisable form in salmon or trout waters. At Jts third year, 
and when about 6in. in length, it commences to spawn, depositing 
from 20,000 to 28,000 ova. It seldom exceeds Sib. in weight. 

" The eggs, which hang together in bands like rows of beads 
on a coral necklace, are very small at first, but gradually swell, 
and the young fish escape in from ten to twenty days, according 
to the temperature of the water. The eggs are deposited on 
water-plants and submerged boughs, and are then fertilized by 
the milt of the male fiah," Thus far Mr. Marston; when Mr. Day 
comes in, telling us of the Macdonald Egg-reel, an American 
iavention for dealing with adhesive eggs, the mucus of which 
hardens under water. The eggs are taken upon cotton yam, 
which is drawn up through a funnel, into which the milt and eggs 
hnd been squeezed from the spawning fish. The thread, covered 
with adhering eggs, is rolled upon a wooden reel and sent in 
damp cloths to its destination. On arrival, the cotton cord is cut 
into lengths of lOin. or 12in. and suspended in glass hatching- 
jars. 

But the simpler plan for our surroundings would be the use 
of Lund's hatching-box, which is thus deHcribedi It ia simply an 
ordinary box, its size depending on the number of fish it is to 
hold, with holes drilled in the sides to pei-rait of a free current of 
water through it. The interior ia lined with fir branches; and in 
Sweden, where it has been in use for over a century, it is thua 
used: Shortly before their spawning time a few pairs of male and 
female fish (perch are principally cultivated in tliia way) are 
placed in the box, which has previously been anchored in a pond, 
lake, or stream. The water is not allowed to fiow over the top 
of the box, which is kept some inches above the water level, Tha 
bos either rests on the ground, or by means of wooden floats ia 
kept at a proper level. The parent fish deposit their ova on the 
fir branches, and they are then taken out. In a few daja the 
young fish hatch out and are found in millions among the 
branches. They can then be either liberated in the lake or other 
water they are in, or transported to some other water it may be 
desired to stock, or the fecundated ova can be transported in the 
same way. Here, then, we have a most simple and inexpensive 
way of obtaining any quantity of that most valuable fish, the 
perch. The boa ensures that the incredibly vast number of ova 
daposited by a few fish ar« protected from tl:^ numberlesi eaemiev 
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which would attaolc them ie the open, even supposing that the 
parent fiah had heen able to find a. Biiitable and undisturbed place 
in which to deposit them. It is simply aiding nature, for the 
whole operation goes on exactly as in the ori5inary way. Sun, 
air, wind, and wares can esert their beneficial influences, while the 
ravages of stonn and flood are provided against. M. Lundeberg, 
the Swedish Inspector of Fisheries, says that, although used chiefly 
for perch, they can, with slight modifications of the material on 
which the spawn is to be deposited, be equally well used for 
roach, bream, and some other fish. 

Perch breed so fast that, if care ia not taken to keep 
their numbers within hounds, they will soon overstock a pond. 
Pennant tells us of a perch taken in the Serpentine that weighed 
9lb. According to Professor Owen, the milt and the roe are 
single in the difierent sexes. Perch, we are told, have a most 
remarkable capacity for hving out of water for a considerable 
period, a fact which adds greatly to their commercial value. In 
some parts of Germany perch are carried alive to market, some- 
times a distance of 40 or 50 miles, and, if not sold, brought back 
to their tank or pond to await another occasion for sale. 



SALMON {Srtlmo sahr). 
The Jiistory of the attempts to introduce salmon into New 
Zealand waters needs not to be related in detail. Here, fish- 
culture has largely been in the hands of acclimatization societies, 
and controlled by detached efforts. (Jtago appears to have mode 
the first movement, as in May, 1864, Mr. Macaiidrew moved, in 
the Provincial Council, that an address be presented to his 
Honor the Superintendent to have placed on the estim.ate8 a 
sufficient sum for the purpose of introducing salmon ova into the 
rivers of the province ; and on June 2nd, of the same year, a 
vote of £250 was carried for that purpose. In ]8f,4 the Otago 
Acclimatization Society was founded. 

In 1867, when Superintendent of Otago, Mr. Macandrew 
wrote to the Executive of Tasmania to learn if Otago could he 
supplied from that Colony (where the experiment of salmon 
acclimatization was supposed to have succeeded) with salmon ova. 
The Tasmaaian Government very cordially responded to the appli- 
cation, but it was found that it was quite uncertain how iar taey 
themselves had succeeded, and Mr, Macandrew determined to get 
ova direct from the United Kingdom, and £1,000 was voted 
by the Provincial Council for that purpose. 

The first shipment of salmon ova, numbering 200,000, sent to 
Otago, was collected and packed under the superintendence of Mr. 




pool audMr. Bamsbottum. It had heea obtained from the Twei 
_i Tay. Breeding- ponds were conatructed on the Waiwera, one? 
(T the tributaries of the Cliitha Hiver. It happened that amoi 
the assets ol the Province of Southland— when it became reunited 
to Otago — there was a model of the Stormontfield Salmon Ponda, 
and breeding or hatching arrangements, on the Eiver Tay, which 
served to aid and enlighten those interested in the experiment as 
to their neceaaary preparations. The first ova came out in the 
Celestial Queen, and got to Port Chalmers on May 2nd, 1868, 
after a passage of 107 days. On arrival the ova was sent round 
to the breeding-ponds, and 40,000 were put into the hatching- 
boxes. About 1,500 were reaied as far as the smolt stage, when 
they became greatly reduced in numbers by escaping into the 
Waiwera, and the depredation of shags. At last the remainder,. 
250 in nninber, were tui'ned out into the river, since wl 
of them has been seen. With this ahipment there came out a Mri 
Dawbin and his wife, in charge, who were located at W 

E3re they remained. 
Otago had three direct shipments, and the province spoid 
le £5,000 on the experiment. The Oonnoil voted £120 for 
sent to Messrs. Buctland and Youl, which took the fi 
a piece of plate, coupled with a vote of thanks. When tl 
Californian service was first established, with its terminus at P( 
Chalmers, Mr. Macandrew offered a bonus of £100 to the captt 

^•f the boats for each shipment of salmon ova landed in soi 

^umdition, but the service was discontinued before any good result 

^Bom the offer. 

^P In 1871 the Auckland Acclimatization Society got a direct' 
shipment of ova from England by way of New York, hut nothing 
came of the effort. Salmon ova then came to the Colony by the 
way of Melbourne in steamers to the Bluff, and the ventures, 
Mr. Archer says, were more successful, though one or two were 
wholly failures. Of the Oberon shipment, ninety-aix youni 
English salmon ainolts wore put into the Aparima, 
adjoining it, in 1874. In 187C, of the Durham shipment, 1,41 
were liberated in the same river ; and of that by the OhimboraKO, 
some details are given by the Hon. Mr. Menzies : "The shipment 
was 45,000, but was only a partial success. The ova packed by 
Mr. Youl looked bright and healthy, hut only a portion iraffrcuti- 
dated. They began to hatch on the 4th April, the eighty-third, 
day after shipping; about 250 are already (April 15th, 187B)j 
hatched, and the Curator does not, from present appearai 
expect more than 2,000 fish from these hoses. The ova packi 
by Mr. Buckland were not in such good condition, the greater 
portion being opaque. They began to hatch too soon.' About 
fifty are hatched, and about 500 more are expected to hntt-h out." 
"Writing oa October 4th, of the same year, to the Colimiol 
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1 the coast, near the surface of the water, 

hahermen term it, probably being then in 

ia the river during the above months adult 

in, not seeking the spawning beds, but lying 

WO put into connected form to prevent any 
'iBppointmeut arising as to our hitherto un- 
St salmon acclimatization. The chances of any 
Irift by the Ciuterbmy and Otago Societies 
He for existence are very few. In the Canter- 
number, there waa no probability of 
fcaching the salmon stage, according to the 
no of chances in favour of the young fry 
inded by Sir James Maitland; in the Otago 
. there was a probability of only one; in the 
P Southland in 1876, there was a probability of 
jf the adult age; and in the 2,500 liberated 
I twelve. According to the official repnrt of 
theries Exhibition, the chances against healthy 
kg salmon are at least 200 to 1 — that is, if 
f a stream where salmon are already inbabi- 
l the chances are that I of the 200 will 



md Honorary Secretary of the Waitafei County 
fety, writing to the Hon. Commissioner of 
\ of New Zealand, in February last, put the 
Q a somewhat different light, saying; "On 
^ shipments of salmon ova to New Zealand, we 
I to 1878, out of 824,000, only 3,996 survived 
Id. they have not been seen since ; whereas, in 
bt (alluded to above) of 120,000, nearly the 
^, and considerably more than half are either 
if for distribution," 

)e expected to the land-locked salmon, 
^bout which so much has been written ; but, 
3 have come across, that of Mr. Wilinot, 
ioner at the Fisheries Exhibition, is the 
mtion. In a discussion which ensued on this 
1 family he said ; " His impression was that 
I thing in esistence as land-locked salmon, 
■ally. It was the true Salmo ealir, which had 
a liie water it lived in. Land-looked salmon, , 
Salmo 'alar, was a fish which could be obtained by 
"at at bis pleasure ; all he had to do was to hatch ' 
'^f the Salmo unlar a number of little fish, put tbem 
-*dy of water, from whence they could nst m 
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Secretary, the Hon. Mr. Menzies says: "The Curator of the 
Southland Salmon Fonda inJonna me that he hM placed in the 
Aparinia Eiver about 1,700 Bslmon fry hatched from ova received 
from England in autumn by the Chimborazo. Of theee 300 were 
hatched from the ova sent by Mr. Biiokland, and the remainder 
from those packed by Mr. Ton!. The young fish are healthy 
and strong, and were removed without Iobb. You will no doubt 
remember that this river has heen specially reserved for Salmo 
galar, and that ahout 1.600 young salmon hatched froin previoua 
shipments of ova from England have already heen placed in it." 
Mr. Howard, some time afterwards, who had taten great interest 
in these experiment a, went to Biverton to learn aught if he could 
of how the fish throve, and gave his opinion that there was no 
proof of the return of the salmon to the river. Of the light in 
which this experiment was regarded, the Hon. Mr. Menziea aays : 
"The Chimborazo ova have turned out better than any of our 
previous shipments, there being about 2,500 fry from about 
42,000 or 44,000 ova." 

The Otago Acclimatization report of the Otago Society for 
1883 says: In February last we received a shipment from 
Mr. C. C. Capel, of the ova of the Tyne salmon, by the a.s. John 
Elder, but on the arrival of that vessel at Melbourne our Manager, 
who awaited them, found that they were all dead. 

Going North wo learn that two boxes of salmon ova, brought 
from England to Melbourne as part of a large shipment by the 
s.s. Dui-ham, were olitained by the Canterbury Acclimatization 
Society from Mr. Macandrew. They came to Lj-ttelton in April, 
1876, but only 175 ova appear to have hatched out, which were 
placed in the Eiver Ashlej" in 1878, since which placing they have 
left no record. 

In 1882 we find the Wonganui Acclimatization Society 
saying in its report : One of the best efforts of the society has 
been the introduction of the British salmon, the true Saimo »alar. 
A consignment of 5,000 ova arrived in fair order, out of which the 
Honorary Secretary hatched out 4,560 j'oung fish, and safely 
deposited them some 20 miles up the Wangenui Biver. As 
there was no ic3 available, the result of this hatching may be 
looked upon as exceptionally good. 

At the conference of the acclimatization societies, held in 
Dunedia, the following sentences respecting salmon introduction 
are found in the report of the resolutions : As regards salmon 
in New Zealand waters, we are only as yet able to state that a few 
speoiraens of the Californian salmon have been oaught and identi- 
fied in three Canterbury rivers. The British sahnon has not shown 
itself at all in any river. The various reports as to the reappear- ' 
ance of this fish in the Aparima have invariably, on a thorough 
investigation taking place, been proved to be quite unreliable. 
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It aiiould, however", be remembered that the i-eturn of salmon 
1 thB Bea to the rivers from whence they M'ere liberated or 
spawned must not be either too confidentlj' or too hurriedly 
expected, an ohserTation has proved that the migrationa of the 
Balmon are wide and erratic. Thus for the last 200 years the 
Fleioieh and iSwedish fishermen in the Gulf of Bothnia have been 
in the frequent habit of finding hooks in aalmon they have owf}- 
tnred which were made and used in North Germany, showing that 
on some occBsions the hooked salmon had travelled Bome 15° of 
latitude after it had succeeded in mating an escape from capture. 
But the element of time is also important in these migrations. 
On March 23rd and 24th, 1872, a thousand salmon, marked by cut- 
ting away the "fat" fin, were let out into the Weser Eiver. The 
marking was effected by taking the fish in the left hand and then 
Ltting away the fln with a pair of scissors, whereby the hah were 
linjured. The httle fat fln, which is mostly fuund ou mlaionidte, 
lutains no nerve of any importance, and has no particular 
"ftmetion. Ever since that year the fishemien between Bremen 
and Hameln have been on the look-out for the marked fish ; but 
it was not until the month of July, 1884, that one was caught at 
Oaterdeich, just above Bremen, weighing 30lb. The fat fin, which 
on the tish ought to have been 6 centimetres in length, was en- 
tirely absent ; and, when the well-healed cut was felt, the hard 
membrana indicated that an operation had at one time or other 
T>een performed at this spot. The fiah was marked as a grilse in 
1872, when it was thirteen months old. According to general 
observation, it has been demonstrated that the salmon in the 
"Weser is, when one year old, from 5 to 12 centimetres long. In 
the second year it lias been proved that the salmon go into the sea, 
id when they re-enter the river at four years of age they weigh 
m 8Ib. to I2lb., and in the fifth year from 121b. to ISlb. From 
it age upwards the weight increases rapidly. 

At the latter end of 1884, Mr 8. C. Farr, of the North 
Canterbury Acclimatization Society, was sent to England to get a 
further shipment of eahnoti ova. Ke succeeded in obtaiuing 
198,000. He also secured fifty healthy and strong parr, ivhich 
died on the passage out. In hie report to the Colonial Secretary 
be Bays: "I need not trouble yon with the details of the voyage in 
this paper, further than stating that with one or two exceptions, 
And those because it was quite impracticable owing to rough 
ither, daily attention was given to the ova, picking out dead 
^8, regulating temperature of oases with ioe, which averaged 
■06° Fahr. tbrougliout the voyage. About 81,000 bad eggs 
re taken from the trays, leaving 117,000 iu a very healthy 
condition up to the forty-fourth Jay of sailing, and ninety days 
after being taken from the parent fish, when, haviner arrived at 
Wellington, the refrigerating engine waa stopped, and 1 found 
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great difficulty in keeping dovn the temperature; coiiBequeiitly 
many died. This wae not to be wondered at, considering the 
extraordinaiy ordeaj they had passed through, such as no ova 
bad ever been subject to. Two cases were deUvered to Mr. 
Eutherford for the Napier and Wellington Sodeties, two for Mr. 
Edwards for the Otago and Waitati Societies, and two were 
detained at Chriatahurch for North and South Canterbury 
Societies. Of the actual nuinberB hatched I have no returoH up 
to date, but will furnish the Government with them when 
TOceived. In the boxes in the Christchuroh batching we have 
aboat 21,000," 

In January last Bome 200,000 ova were sbipped on board 
the Ionic for New Zealand, having been packed by Sir James 
Maitland himself at Howietown. A chamber bad been put up 
for their safe conduct, adjoining the ship's refrigerator, and two 
boxes of trout ova wore placed in the refrigerator itself in order 
to afford a test as to whether ova can survive the amount of cold 
there. The fate of the trout ova is graphically told by Mr, 
Eutherford. lie says ; " The sawdust round the inside box was 
dry, and the box exceptionally well packed. Within, tbe moss 
was frozen into a solid mass, the trays ail being stuck together, and, 
on opening a layer, it was evident that the ova had been frozen to 
deatti. There was no sign of life, and the appearance presented 
was, like layers of light-yellow, transparent, unfertilized ova, with 
one side of each egg slightly fallen in. A coating of hoar frost 
surrounded eaeh egg. The animal matter was in good condition, 
and what looked like traces of yellow dead fisb could be seen in 
many of the ova." From the papers laid before Parliament, the 
salmon ova appear to have hatched out well. In some cases the 
dead eggs only amounted to about 16 per cent. Eight boxes of 
ova were put into the chamber adjoining the ship's refrigerator, 
and one was left outside. Mr. Farr describes the condition of the 
ninth bos in bis report of the four boxes allotted to the hatchery 
of tbe North Canterbury Acclimatization Society. He writes : 
"Each box contained about 22,000 eggs — total about 80.000. 
■ - - In tbe box that was outside the cool chamber we found 
21.934 dead eggs, and from the other three boxes we took 24,446, 
making a total of 46,380 which had lost all vitality — if they bad 
ever possessed any, for many were unimpregnated. This large 
mortaJity is not at all surprising when the large quantity of 
fungus, as well aa many patches of byssus, that was found among 
them, is taken into consideration. We succeeded, however, in 
batching out 41,420, of which 1,420 have since died, and about 
4,000, which I have picked out and put into n large tray by 
themselTea, are deformed (crooked backs) and will die, leaving 
in our boxes ■ ■ ■ about 36,000 fry." There is no need to 

r into fuller details concerning this shipment. 




'lieaayB: "A Hhipment of trout 
Maitland, had brought out moE 
Itow cheaply, as well as safely, o 
■couditiouH, and. when the reportf 
the Ionic, Sir James wrote to m' 
•of perfect suocees next season, as 
problem- — namely, the period which 
spawning' and packing, and could 



i of the Agent-General of last year tm 
8 made. Writing on October 30th, 188^ 



1, privately made by Sir James 

valuable information, showing 

I could be got out under certain 

;amB Home of our shipments by 

that he had no doubt whatevei ~ 

hall now the key to the what 

ght to elapse betwef 

the success of e 



e sent;" and ag-ain, on the I8th November, "I believe that d 
most constant source of failure has been that ova were sent oui^l 
which had never been impregnated at all; and you will perhapSjj 
remember Mr. Farr saying, in a. letter recently published at Chrisi' 
church, that, having unpacked every shipment allotted to (' 
Canterbury Society, he could without hesitation declare that n 
10 per cent, of the ova bad been fertilized." 

In The TrantaetioKS of t/m New Zealand Institute for 1881, vol, 
xiv., page 209, will be found a valuable table showing salmon, 
trout, etc., distributed in rivers and lakes by acclimatization 
societies, extending over the period 1868 to 1880, both 
inclusive. From that source we learn that British salmon- 
young fish — were distributed from the following centres at tl 
annexed dates. In 1878, by the Canterbury Society, 175 ; by tnl 
Otago Society, in 1869, 250 ; by the Southland Society and Mr, 
Howard, in 1874, 96; in 1876,1,400; in 1879, 2,500 ; making a 
total of 4,421 young fiah. In the ofElcial report of the Fisheries 
Exhibition, vol. xiii., page ) 68, will be found the following instruc- 
tive calculation : "Sir J. Gibson Maitland says that 2,000,000 young 
fry may be bred at an expenditure of leas than £1,000 a year. 
I suppose that it would not be an exaggerated estimate to assume 
that one-half of these fry turned into the river to take care of 
themselves would fall victims to trout, beetles, birds, and the 
many other enemies to which they are exposed in the first year of 
-their existence. I suppose it would also be a moderate estimate 
to assume that one-half of the remainder would similarly perifllj.. 
in the second year of their existence. On the asaumpti — ''' — 
that all the surviving fry became smolts at two years, I 
-that I cannot be over-stating the case when I say that out of 
2.000,000 fry there would not be more than 500,000 smolts! 
If the Tweed Commissioners' figures are right — that o 
returns for 60 smolts— the 500,000 smolts might produce 10,000 
isaimon." Taking these proportions to estimate the returns of the 
salmon fry liberated in New Zealand by the acclimatization 
societies, it will be noticed that the number we had to expect 
to return from the 4,420 liberated fry would be only some 22. 
.After the deposit of the ova by the fenwle fish and its feoundatiOTi 
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by the male — two diatinct procesBea requiring tlie presence of 
both fish — a period variously described from 50 to 130 and from 
70 to 150 days elapses, accordiug to the temperature of the water, 
until the hatching of the young fry takes place. For some aix 
weeks the parr, as it is called, is a helpless infant, eating- 
nothing, but subsisting on the oily contents of the umbilical sac 
or vesicle attached to the abdomen. Mr. Fryer says: ''When 
about a couple of years old the young "samlet" prepares for 
his first visit to the sea, and done a new tourist suit for the 
purpose." Mr. Home gives a difierent account of the early life 
of the young fish, saying: "Hatched in December or January, 
these parr go slowly down the river towards their ultimate desti- 
nation, the sea ; but they do not venture into the sea till another 
akin of glistening scales has been formed over their iirst skin; 
they then receive the name of smelts. If put into salt water 
before getting this silver dress they die. It is only a portion of 
the parr whieh go to sea during the first year. The rest, being' 
probably more weakly in constitution, remain in freah water till 
the following spring, when, if not devoured by natural enemies, 
they also put on a silvery dress and betake themselves to the 

There is a differeuce of opinion among naturalists as to the 
early life of the salmon, but smolta appear to be regarded as 
two-year-old fish. " The time that intervenes," Sir James Mait- 
land says, "between the smolt just entering the tidal water and 
its first return towards the river, varies considerably on th» 
east coast of Scotland; two sununers may sometimes intervene; 
and- ive must be careful not to assume that all fish return or 
attempt to return in the grilse stage." Mr. Home puts the 
matter in another way, writing; "The smolts after remaining' 
in the sea for some months return to their native river, having 
growa to about 12iu. in length, and weighing about i-lh. They 
then go by the name of ' black tails.' They hover about thff 
lower iiart of the river, not going far beyond the influence of 
the tide. Before winter they retiirn to the sea, and in th& 
following year they come back to the river as grilse, in June and 
July. For what purpose they come then is not known; when 
they come in September and October it is in moat cases to deposit 
ova and milt in the spawning beds. After they have spawned- 
they return to the sea, and if they come back next year, my 
opinion is that it is in the form of a salmon — a change corres- 
ponding to that of the heifer into a cow after her first calf." 

But all salmon are not prolific. Even if the conditions for 
fecundating ova are in many cases fulfitlad, many grilse and 
saluion remain sterile. "In the months of December and January, 
the usual months for spawning," Mr. Home says, " quantities of 
adult salmon are seen by cod, haddock, and heniug fishermea. 



it2 and 15 miles from the coast, near the surface of the water, 
hlying about, as the fiehennen term it, probably being then in 
feursiiit of food. Even in the river during the above months adult 
1 have been seen, not seeking the sjiawning beds, but lying 
n deep pools," 

These details are put iuto connected form to prevent any 
indue feijling of dieappoiiitment arising as to our hitherto un- 
RicoeBsful attempts at salmon acclimatizntion. The chances of any 
l the try turned adrift by the Canterbury and Otago Societiea 
irviving the struggle for existence are very few. In the Canter- 
bury fry liberated, 175 in number, there was no probabiKty of 
single survivor reaching the salmon stage, according to the 
itimate of the ratio of chances in favour of the young fry 
-maturing, as propounded by Sir James Maitlaud; in the Otago 
lidistribution oi 250, there was a probability of only one; in the 
1,400 distributed in Southland in 1876, there wna a probability of 
■seven of the fry reaching the adult age; and in the 2,500 liberated 
in 1879, only that of twelve. According to the oflicial report of 
the International Fisheries Exhibition, the chances against healthy 
liberated fry becoming salmon are at least 200 to I — that is, if 
200 fry are put into a stream where salmon are already inbabi- 
feants, the maximum of the chances are that 1 of the 200 will 
iilone reach maturity. 

The Preaident and Honorary Secretary of the Waitaki County 
cclimatizaiion Society, writing to the Hon. Commissioner of 
rade and Customs of New Zealand, in February last, put the 
tatiBtics of salmon ova in a somewhat different Ught, Baying; "On 
eference to previous shipraents of sabnon ova to New Zealand, we 
^d that from 1868 to 1878, out of 824,000, only 3,996 survived 
be turned out, and they have not been seen since ; whereas, in 
. Farr's shipment (alluded to above) of 120,000, nearly the 

^hole arrived safely, and considerably more than half are either 

"" Iributed, or ready for distribution," 

Eeferenee may here be expected to the land-locked salmon, 

it is called, and about which so much has been written ; but, 

i all the statements we have come across, that of Mr. Wilmot, 

! Canadian Commiaaioner at the Fisheries Exhibition, is the 

jnost worthy of attention. In a discussion which ensued on this 

* -variety of the salmon family he said ; " His impression was that 

there was no such thing in existence as land-locked salmon, 

■aeientifically or naturally. It was the true Salmo salar, which had 

a. different shape from liie water it lived in. Land-locked salmon, 

■.'■which he called Sahno mlar, was a fish which could be obtained by 

my pisciculturist at his pleasure ; all he had to do was to hat«h 

m the eggs of the Salmo mlar a number of little Bsh, put them 

a lar^ body of water, from whence they eould not reach t&e 



r 

I 
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sea, and, if they found food oongenia! to their wants, they would 
grow and develop into a large fish slightly changed in colour, and 
Boarcely perceptible in form. Such had been his experience in 
America and Canada. Lake Ontario wae once filled with this fish. 
When he waa a youth he bad known thousands killed in one night, 
and the farmers caught them in aucb numbers, aa they entered the 
streamfl to deposit their ova, that some of them got enough to buy 
their farms with, la the stream which ran within a few yards 
from where he was born and brought up he had killed hundrsda 
and thousands of them on their migration up from their sea — 
Lake Ontario — into the smaller streams and rivers to deposit their 
ova, in the same way as Salmo salar left the ocean and ascended 
rivers. For want of proper precautions, proper protection, and 

good legislation, this salmon had almost disappeared from Lake 
ntario. At first there were no laws in the country, and conse- 
quently every man killed as he pleased, and, as the poor creatures 
came up, tbey were destroyed light and left. The Indians killed 
them, and the "white Indiana" killed them still more. To prove 
that the Salmo seiago was the true Salmo salar, he might say that 
he had taken eggs of the Salata salar, imprecated them, batched 
them, and taken them up into the rivers running into Lake Huron, 
and to-day some of the true Salmo salar were found in Lake Huron, 
though smaller than were found along the coast. That was 
evidence to show that you might make land-locked salmon in any 
water you cboae where the fish could find congenial food, and 
where they could not get to the sea. It might be said, How could 
the salmon in Lake Ontario be said to be land-locked when the St. 
Lawrence emptied that lake into the sea ? Salmon were feeders 
in the sea, and breeders in fresh-water- They migrated annually 
to the rivers to reproduce. "When they were abimdaut in the 
waters of the gulf, they passed up the St. Lawrence, entering every 
stream on either side up into Lake Ontario ; and were it not for 
the great barrier of Niagara Falls, the salmon would be found in 
the upper springs of Lake Superior. It was their instinct to go 
onward and onward until they found a suitable spot for spawning, 
and they woidd have passed into Lake Erie and Lake Superior, 
the same as Liake Ontario, were it not for the Falls. The conse- 
quence was they entered into the smaller streams which fed the 
lake, and went back into Lake Ontario, instead of into the sea, 
where they had remained up to the present time, as the true sea 
salmon, only acclimatized to fresh water. Any gentleman in 
England who was desirous of having land-locked salmon, if he had 
a lake with a great depth in the middle and email streams running 
into it, into which the fish could go to breed, might produce land- 
locked salmon from tho eggs of the salmon of the sea." 

Ml'. F. Day, writing to Nature of September 18th, 1884. gives 
the following definite statement : " On August 28th of that year 
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grilse was taken from the salmon pond at Howietown, vhioh 
leaaured Hin. in length. There ore a large number there, but 
ley are in too deep water to count. These fish were raised from 
the ova and milt of pure salmon taken in December, 1880. The 
specimen was a female^ with the ova well advanced, being O'l 
in diameter, and would have bred this season. The fish was well 
nouriahed, with eleven rows or scales between the adipose dorsal 
and the lateral line, and sisty etecal appendages. This solves the 
qtiestiou that our salmon may not only he reared in a healthy 
state in suitable ponds of freah water, but also, if properly cared 
for, will breed without descending to the sea. Last year the milt 
of the parrs from this pond were successfully used for breeding 
purposes." On another occasion he writes r " Land-locked salmoa 
-" admitted to be a race of the true Salnwealar which, from some 
.use having lost its migratory instinct, now lives in lakes, never 
'grating seawards, while its size is less than that of its sea-going 
Lative," 

Last year a large number were turned into the Thames River 
(England), and, being non-niigratory, it is hoped will not leave 
the polluted waters it finds itself domiciled in. "Whether it may 
survive in its new surroundings is quite another question. Some 
"■" ae since the American Government sent 30,000 fry to the 
Lglish National Fish Culture Association, and the fish turned 
ito the Thames wil! probably be a portion of the consignment. 

The Pennsylvanian Commissioners lament that their State 
not abound in deep, quiet lakes of large areas, in which the 

id-locked salmon finds the demands of its nature fully met. 

may be stated that in England experiments are being made in 
t breeding the land-locked salmon with the brook-trout. 

On a kindred matter Ohambers says, in the Fisheries Literature : 
Much has been written for and against the rearing of hybrids; 
And whether the cross between the salmon and the trout will 
reproduce is still a disputed problem. Be that as it may, this fact 
remains unchallenged, that the progeny of the salmon mlar and 
salmon ferox are well worth the attention of the fish culturist. 
The marvellous rapidity of growth they are known to make in a 
short period of time, and the ease with which they can be aeoli- 
matized, must commend them to us as fish of great economic value- 

"In hybridising salmon with lake-trout all inclination to 
migrate ceases. A dasa of fish may therefore be produced useful 
in ornamental waters, lakes, or rivers, having no direct communi- 
cation with the ocean. In making experiments of this nature we 
have the advantage of producing a class of fish that are very rapid 
growers and flesh producers. In this respect they bear an affinity 
with hybridised animals; and the stock can always be replenished 
by the asaistance of fish-imlture." 



■am 
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SEA TEOTIT {Salmo tndta). 
It is thus described in appearance by Dr Griiiither. 

"Attaining to a lengtli of about 3ft. ; females mature at a 
length ol from lOin. to 12in. 

"Young, with nine or ten dusky cross-bars; half-grown ones 
(grilse state), with the top of the dorsal and pectoral, and with the 
bind margin of the caudal, black; silvery, sometimes immaculate, 

generally with more or leas numerous x-like sjwts ; spots oa the 
ead and dorsal fin round, and readily disappearing." 

"The marine and estuary-frequenting salmon-trout, solmon- 
peal, or aea-trout," writes Mr, Sarille-Kent, " includes two wall- 
marked varieties — the so-called white salmon; 'whitling,' or 
hirling, the S. albtte of. many writers; and the Welsh and Cornish 
forma, locally known as the ' Sewin blue-pole,' or bull-trout. 
' ' - This species passes by imperceptible gradations Into the 
purely fluviatale river-trout {Salmo fario), with its varieties too 
nimierous to mention, and likewise into the famous migratory 
lioeh Leven trout." 

The sea-trout does not attain so large a Bize as the salmon, 
though it has been known to reach 24lb. The fiesh is pink, 
richly flaToured, and much esteemed, though said to be inferior 
to S. mlar. Chambers says its habits are generally similar to 
those of the salmon. Large shonls sometimes congregate near 
the mouth of a river which they are about to enter, and 
afEord excellent sport to the angler in a bay or estuary, rising 
readily to the fly. The young are not easily distinguished from 
parr. It haa many local names on its first return from the sea 
to fresh-water, when it has its moat silvery appearance, in which 
state it has sometimes been described as a distinct species. 

"From Tasmania, in July, 1870, 140 fry were brought, 
Eighty young fiah were put into the Shag Eiver in 1R71, and 
60me were put into the Water of Leith about the aanxe time. 
The trout have thriven well in Otago Harbour and along the 
coaat to the north, aa fish ranging from lib. up to 20lb. havB 
been taken by fishermen. It is curious," Mr. Arthur adds (from 
whom these details are taken), " that no undoubted sea-trout haa 
as yet been caught or found spawning in any of our rivers." In 
1874, Captain Hutton exhibited, at a meeting of the Otago 
Institute, a sea-trout caught in Otago Harbour, and stated that 
another capture had been recently made ; while Mr. Thomson, in 
November, two years later, wrote; "Several salmon or trout ivere 
caught in the harbour." 

The salmon truateea (Southland) report that the fry bred in 
1870 spawned in 1875, The year following they distributed 
1,100, of which 850 were put into the Oreti Eiver. That trout of 
eome kind or other have done well in the Oreti is evident, as in 



L.tite last report of the Southland Acclimatization iSocicty it states 
that one aiiglar, the laBt Beason, toiik l.OOOlb. out of its waters. 
Mr. Arthur uoticed a epeoinien netted by a Chinaman in Sawyer 
Bay, Otago, in April, 1880, weighing 21b. l-loz., and measuring' 
17 Jin, loug. Dr. Hector had a sea-trout sent him, caught in. 
Nelaon Harbour, in September, 1881, near to the mouth of the 
Matai. It proved to be a female that had just spawned. For the 
length of 2oin, its weight (4lb.) waa small, but it was lanky and 
out of condition, or it would have been a 6lb, fish. Dr. Hector 
considered the catch of great importance, from the fact that the 
only salmon-trout ever introduced to New.Zealand were bred from 
a small lot of ova that came from Tasmania in 1870, and of which, 
the original atook, turned out in Shag Eiver, Otago, did not exceed 
seventy or eighty fish. What are supposed to be the progeny of 
these now abound on the Otago coast, and this discovery might 
seem to point to its having spread in its migration round the coast 
aa far as Blind Bay. On the other hand, it might be suggested 
that what we know as hrown trout in the rivers are of the largo, 
fast-growing variety, known as the Thames trout, but which in 
New Zealand enter the sea and acquire the character of the true 
sea-trout. 

The Otago Acclimatization Society's report for 1883 complains 
that the salmon trout continues to he poached in Otago Harbour, 
but none have been taken in any river. Eecently, observers at 
Home have found that some salmon have spawned in the tidal 
way of certain rivers, but when exposed long to the action of salt 
water the ova have died. It is possible, therefore, that our sea- 
trout may have got rid of their ova similarly, although that would 
not account for young sea-trout being caught as well as very large 
and presumably much older ones. Although it has not been 
absolutely demonstrated, yet there is little reason to dotiht that 
oiir hrown trout (Salnto fario) above a certain size do frequent 
Otago Harbour more ot less ; and this, owing to the very ailveiy 
appearance thereby induced, adds to the difliculty of tracing the 
true sea-trout. 

Sea-trout {Salmo irutia) have been for three years retained in 
captivity at the South Kensington Aquarium. Their ova has 
incubated, and their fry, at a late date, were reported as being in 
a healthy condition. The ova produced from fish in captivity, it 
ia said, occupy a larger time in hatching out than those spawned 
from wild fish. 



TAHOE TEOUT. 
of the ova of this kind of trout, said to be one 
kinds of lake-trout found in Western 
sent to Auckland by Mr. T. Eussell, C.M.&. 
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TI16 report of the society (Auckland) says 30,000 were forwarded, 
but a large proportion were dead on nn-iTal. About 3,000 young 
fish were hatched, but they proved to be difficult to rear, dying in 
large numbers before the absorption of the aac, and about 1,000 
were all that reached an age suitable for liberation. A part were 
forwarded to Lalte Omapere, and the remainder were turned out 
in Lake Waihare, save a few placed in the Onehunga Springa. 



TENCH {nnm tulgam). 

The tench has been acclimatized in the Middle Island of New 
Zealand, though it does not appear as yet to have been widely 
distributed. It is a powerful and handsome fish, which would 
well repay cultivation. It prefers lakes and ponds, and Bleeps 
away the larger portion of the winter season in cold climates. It 
ia very tenacious of life, and 250,000 ova have been taken from 
one fish. It spawns on water-plants, and the 3'oung fish hatch 
out in a week or ten days. A golden variety has been introduced 
into England, but ia inferior as a food-fish to the common tench. 
Its food consists of lorvee, water-plants, and worms. Like carp, 
it eats well, and loses any muddy flavour it may have if kept for 
a, time in clear running water. Instances have occurred of ita 
attaining a length of 3ft., but a tench of half that length is 
unusually large. 

The tench spawn when the wheat is in blossom, and the 
growth of the young are rapid. In stocking waters with tench 
we are told that two males to one female ia the right proportion of 
the sexes, and certainly not less than three to two, at the outside, 
should be turned down for breeding purposes. The male tench ia 
easily distinguishable by the larger size of the ventral fin, which, as 
Mr. Couch remarks, has a stout, thick, crooked, and transversely- 
striated fish-ray. A mixture of greaves and meal is excellent food 
i being kept for the table. On it they thriTS, 
' 's a most worthy fish. 



TEOUT {Sahto fario). 
In 1 867 an attempt was made, Mr Arthur tells us, to 
introduce trout in Canterbury, but the experiment was a failure. 
In 1B68, however, both Otago and Canterbury distributed young 
fish in their streams, and Auckland and Southland, two years 
later, did the same thing. Since that date trout has been sent all 
over the Colony; and now that evidence is conclusive as to their 
thriving in the Province of Auckland, their general acclimatizatioii 
may be accepted as a fact. Our success is spoken of in England 
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experts aa ''one of the moat brilliant esperitnenta in the 
mnla of fish-culture." The first successful hatching of trout in 
Otago was in October, 1868, under the superintendence of Mr. 
Clifford, who got from the Salmon Cummisaioners, Tasmania, 800 
ova; of which 720 were hatched at the Opoho breeding-puuds. A 
eOQsigTiment of trout ova from Tasmania, through the Otago 
Society, to Canterbury, in 1868, produced 433 young trout, which 
were distributed in tha Avon, Heatboote, and other rivers, and 
Lake Coleridge. In the same manner the Southland waters got 
supplied, and in 1870 the first brown trout ova Came to Auckland 
from Tasmania, whereof sixty young fish hatched out and were 
put into Edgecumbe Creek, Weatarn Springs. In 1876, Hawko 
Bay, Marlborough, "Wanganui, and other districts entered the field 
of trout- culture, and the succeaa attending their distribution has 
been so great that in many localities not only is angling licensed, 
but disputes and jealousies have arisen among local bodies as to 
the appropriation of revenues arising from trout-fishing. What 
..will appear to many convincing proof of thorough trout acdimati- 
Ifttion m New Zealand is the fact that while trout in England and 
"Gotland spawn in October and November, we find that in Otago 
ley do so later; that is, from the latter end of June to tht> end of 
ffnly, and sometimes on to the middle of August, which months 
Tbrrespond to December, January, and February in Britain. 

A few examples may be given of what kind of sport the 
mglers enjoy, and what size our trout attain. 

In 1 883, Dr. DeLautour, of Oamaru, had the following luck 
in the Kakanui Eiver: December 3rd, two trout, weights I2^Ib. 
and 3lb. ; and on the nest uight five trout, weights 13lb., 81b., 
7ilb., 3lb.| and 31b. ; being aeven trout altogether weighing 50lb., 
or an average of fully 71b. each. A female fish, l-41b. woigbt, was 
taken in the Waikouaiti Eiver. In Fulton Creek, on the Taieri, 
in Jidy, 1881. Mr. Deans caught two fish, 18!b. each. Mr. 
McKinmore, in March, 1883. killed, with native minnow, in the 
Puera, a trout oi 22lb. In November, 1880, a trout was caught 
at the head of Lake Wakatipu, which weighed 161b. 4oz., con- 
cerning which, Mr. Arthur says : " Aa it may probably have been 
one of those liberated in 1874, its yearly growth would be nearly 
2flb." Of Hayes Lake the same writer adds: "Hayes Lake is 
very full of trout, some being supposed to be over 2()lb. in weight. 
and these, having for their spawning ground only the mile and 
a-half from the lake to the waterfall of this creek, get very 
crowded during the apawniag season. I have heard of one trout 
poached out of this stream in 1882 whioh weighed 281b., and these 
great fish are known to have been actually caught, and removed 
in cartloads, being afterwards salted and sold among the surround- 
ing goldfielda." Trout weighing over 20lb. in weight have been 
lught in the Canterbury waters at least on more than one oocasiou. 



The Following table of tha yearly growth of trout from 1878 
1883 is taken from The Tranaactiom of the J^ew Zealand Ijistitute, 
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The trout in Lake Wakatipu are found frequenting the bay 
at the mouth of the creek at Queenatown in shoals, and, being 
quiet, fat, and lauy, have attracted much observation, and have 
been the subject of careful attention. In the shoals there ia muoh 
fungoid disease visible, and a considerable- number succumb to it. 
Mr. Arthur, who saw three schools, containing more than 100 fish 
each, perceived that at least 25 per cent, of them had marks of 
fungus on their bodies. On the larger trout a patch or two of 
dirty white was seen on the head generally, and a tuft hanging 
out of the side of the mouth ; while in breathing they could not 
dose their jaws, and showed very little motion in them at alL 
Some of the smaller ones were worse, their bodies and fins being 
covered with spots or patches. Observing a trout with ita tail- 
fin out of the water, beUy up, and head on the bottom, in shallow 
water, drifting ashore, he waded in, seized it by the tail and 
easily ran it out and laid it on the shingle. As it was nearly 
dead he did not kill it, and in a few minutes it succumbed. It 
weighed 7jlb. The fish was a female trout, fat, but dart in 
colour ; hadiy spotted on dorsal and all the other fins widi 
fungus ; the gills were full of it, and a tuft hung out of the right 
side of the mouth, while the back and sides had a num.ber of 
distinct marks or patches, some appearing as if due to the mucus 
covering having been eaten away by the disease. The m.argin of 
the rignt opereula and the origin of the right pectoral fin were 
also eaten away. Lj-ing on the beach, near the creek mouth, ha 
saw the skeletons of hvo other trout which had evidently come 
ashore after death. 




Twelve hours after tha trout drifted on ahore an examina- 
II was made aa to ita condition. The writer thus continues: 
mmediately after death it swelled and continued to do so till 
tlie abdomen hecame very much distended — a thing which never 
occurs with healthy trout. On opening it we found it full of ova, 
nearly ripe, the roe-lobea having a hard appaaraEco ; pylorio cmoa 
fatty, but not healthy ; stomach quite empty, and air-bladder 
very much swollen with gas. The other viscera seemed healthy. 
The teeth or body of vomer were gone, and the gills were of a 
dull purplish hue. In attempting to remove a patch of fungus 
from the gilla it could not be separated, so tirndy had the roots 
taken hold, and the tisauea came away easily with it. The giUs, 
in fact, were rotting. ■ ■ ■ From the appearance of this trout, 
and that of others in the shoal from which it waa taken, it is 
manifest that these fish are in a chronic state of diseaae, and that 
not confined to the spawning seaaon, for I have ascertained the 

Sreaence of the fungus at other times, as in the mouth of March, 
ungus has been found on trout at the Wallacetown Ponds in"1876, 
ud recently a Marlborough gentleman told me of his taking out 
I some stiU pools in a stream in that district fungupaed trout years 
); while our native fish are not always free from it." Those 

feel an interest in this matter will find it fully discussed in 

1 TramMtione of the New Zealand Inditute, vol. xv., pp. 198-203. 

liespecting the fungoid on the trout in Lake Wakatipu, Mr. 
rthur thus speculates on the cause of the diseat^e : " In the first 
place, so many difiioulties surround the investigation that the 
cause or causes of the diseaae cannot well be presumed to be 
stated exhaustively. At the same time, so far aa our knowledge 
of the habits oi trout and of the conditions necessary to their 
healthy life enable us to judge, we are warranted at least in 
advancing an opinion. I assume, then, that the trout in Queens- 
town Bay were spawned in Town Creek — a stream far too small 
for the subsequent accommodation of the size to which these 
attain. The water is very deep throughout this bay. but has a 
shallow margin a few yards in "width running rouud parallel to 
the beach. The great body of the lake itself is abysamal, the 
only sounding got aa yet being at a depth of 1.300ft. The fish 
growing too large for their parent stream, they have naturally 
dropped down to the lake during floods, and while there have so 
increased in size in the course of a few years as to become 
physically incapable of again ascending the stream at their 
regular spawning season. No stream large enough seems to be 
sufficiently near, and the great depth of water along the shore to 
the west, without leading shoala, tends to confine the trout, so to 
speak, to one place, or nt least to operate against their migratioa 
in that direction. In this respect the Wakatipu is totally different 
{rom the stxeams where the progenitors of our trout live ]' 



England, where the water does not probably have a greater 
average depth than 4ft. With the true instincts of the ealmonida, 
however, the trout in Queenstown Bay linger near their parent 
Btream, unable, so to speak, to convince themselves how it is they 
cannot be again admitted, and, diseased as they have beoome, 
3nt an appearance suggestive of the lame and sick folk of 
who waited for the troubling of the water. Being unable, 
then, to fulfil the functions of nature at the spawmng season is 
the first contributing cause to the outbreak of the fungus. 

"Again, the chemical constituents of the water have an 
important bearing on the health of the trout, Trout under 
domestication, when attacked by fungus, have in almost all caese 
been cured by the addition of common salt to the water supplying 
the ponds or tanks containing the fish, provided the disease has 
not Deen permitted to go too far. Dr. Black reports that the 
Wakatipu water has less salt in solution than any water ever 
exBmiiied by him. Now, as salt is on essential to health in trout, 
its entire absence in the water under consideration must act 
prejudicially on these fish. This is the second and only known 
cause tending to accelerate the outbreak of the disease. But 
there is yet another cause which I suspect, although not in a 
position to prove — namelj-, the absence of ^ due proportion of 
oxygen among the gases held in solution by the watei'. To 
determine this, not only is a gaseous analysis required, but it is 
also necessary to find out what that quantity of oxygen is which 
trout require. Science has yet to discover this ratio, so far as I 



know, and it is an important element in its bearings on this 
question. As already stated, the fact of the trout seeking those 
places, as the mouth of the creek and the reef, where oxygen U 
likely to be most abundant owing to the constant agitation of the 
water, shows that the instincts of these trout teach them, to look 
for water where the best feration is to be found, 

"These causes, then, seem to me sufficient proof that the 
disease among the Wakatipu (rout has been consequent on func- 
tional derangement, and that this has so lowered the vital force 
of the fish as to leave them powerless to resist the attacks of the 
fungus, a plant which the best authorities teU us is present in all 
fresh waters." 

Writing the year following, Mr. Arthur said ; " I may be 
pardoned if I again give my opinion that all the exciting causes 
of the affection may be narrowed down to two conditions — namely, 
the absence of sufficient salt in the water inhabited by the fidi, 
and of sulficient oxygen in the blood of the fiah itself." 

Mr. Farr writes, in Hietorij of Trout Culture in Canierhury: 
" ■While considering the cause of the fungoid which had attacked 
3^ it occurred to us, that, as the bottom of the pondtf' 
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which they were kept was muddy and quite free from any kind of 
ravel, it might be that the fiah could not scour themaelyes as 
9 wont to do, therefore were unable to remove the Bcaly 
G. This thought grew in force with us, and, after the 
i, gravel was put on the bottom of the ponds. ■ ■ ■ And 
s nest Boaaon the fish cleaned themselves with the gravel and 
the disease disappeared. " 

The shoals of large trout in the Queenatown Bay have no 
chance to scour themselves in this manner, unless they croas 
'he lake or ascend some of the tributaries at its head or sides ; 
jut, Mi. Arthur says, the trout ia the bay are not migratory, 
nt hang about the creek mouth and peninaula reef. That the 
..fcut are distributed all over the lake seems certain, as in 
Hbvember, 1880, a trout was caught at the head of the lake 
weighing 16lb. 4oz. 

There is one other point to which we are much indebted 
to Mr. Arthur'a attentive obaervation. Ho writes: "Migration 
appears to be the refuge of trout in Otago when planted in a 
stceam deficient in size, range of water, and of food, hence the 
disappearance of the largest trout from the Water of Leith, except 
during the spawning season. They evidently reaort to the salt- 
rater of Otago Harbour in search of more water and more food 
a can be got in the Leith, for trout o£ the common Salmofario 
lias are being constantly caught in fishermen's nets in the bay. 
BJoy show a tendeney to acquire a sea-trout appearance, as they 
I usually verj' silvery, and the black apots are often, but not 
'ays, cross-ahaped. The belly fins also beeonie very white, and 
e head gets sharp and fine." He gives many other illustrationiS 
the migration of trout towards heavier water than found in 
ordinary trout streams. 

The acclimatization societies do not, however, consider that 
tiie trout are as yet sufficiently well estahhshed in the Colony to 
preserve an existence without artificial aid, for, in the report of 
their conference in Dunedin, in April, 1883, we find them aajing: 
"Our experience is that in many streams the stock of trout has 
not succeeded well of late yeara. We find where they were 
numerous and large a few years ago, they have diminished in 
numhei-a to an alarming extent, even when supplemented in their 
natural spawning by thousands of fry artificially reared. Thia 
shows us that we cannot depend on the stock oi trout in a river 
keeping itself up by natural spawning; it must be kept up by other 
means — namely, by artificial hatching, and distribution annually. 
Besides which, we are not in a position to say bow trout wall 

(""'■'""lately succeed in our streams when the relations between the 
ily of food and the number of fish have adjusted themselves; 
it would he presumptuous, in the present state of our psperi- 
, to pretend to say that trout are established so firmly that 
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they will not diaappear if left to theioBelves. The reasons for this 
loss of fish in the rivers are fishing, poaching, and the natural 
food-BuppIy being diminished ; also the rftvages of their natural 
enemieB — shagB, gulls, eels, etc. Fish-culturiats in America and 
in Europe are very decided in recording the dieastroua results, 
aa their countries, of over-fishing and want of artificial etooking;. 
By these, and other means combined, salmon and trout have 
disappeared fi-om many New England rivers, and from some 
European rivers also, ISuch a fee for trout-fishing as the 58. 
colonial licence , lised by the House of Eepresentatives in 1882, 
would result in rapid disaster to the stock of ti-out. No society 
oonld ofiord to keep up its fish supply on licences fis.ed at such a 
nomimij rate ; therefore they would simply cease to stock rivere 
gratuitously, and the result in a few years would be no trout 
in the rivers. Every one could fish, and there would be no effi- 
oient protection." 

Beside the dangers pointed out by the conference, anot&er 
has been found in the droughts prevailing in the Canterbuty 
Provincial District, as a local paper lately stated that the water 
in the north branch of the Aalibnrton Eiver had entirdy diB- 
appeared, and that a large quantity of fish' had perished in 
consequence. Over fifty trout were found dead in the river-bed, 
near Mr. 3. Corbitt'a reBidence, about i miles from the town. 
Some of the fish weighed from 61b. to 8Ib. A c[uantity of small 
trout were also noticed in a very sickly state, m small shallow 
pools. At Kawau, when the water in the creeks reached a tem- 
perature of 70°, Sir G. Grey found his trout dj-ing. Mr. Arthur 
writes : " Trout in Shag Itiver (Otngo) have died, as supposed, 
because of esccasive heat." 

Connected with the temperature of water and fish life, there 
Was an interesting experiment made last year at South Kensing-< 
ton to teat the highest temperature endurable by various species 
of fish. The following fiah were selected for trial — namely, the 
carp, gudgeon, dace, roach, perch, minnow, golden-tench, common- 
tench, trout, and salmon, all of "ohieh were deposited in cold 
water registering 53". The temperature was tlien gradually 
increased by the infusion of hot water through a tube, which 
caused the temperature to rise steadily. None of the fish, how- 
ever, exhibited signs of fading vitality until the thennometep 
reached 82°, when a perch became prostrated; and shortly after- 
wards its congeners followed its example in rapid succession in 
the following order ; Roach. 82^" ; salmon, 83" ; minnow, 85° [ 
gudgeon, 8.5^°; dace, 86°; common-tench, 88°; golden-tench, 88°! 
carp, 9r. Nature, from the excellent columns of which this 
information, with much other appearing in these pages, 
extracted, says: "Each fish on showing sign of exhau«tioa 
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removed from the water, dosed with a Bmall quaatity of bmndy, 
and replaced iu the tanks from whence taken. All the fish 
experimented on, save the dace, were found the nest day swim- 
ming about as iisual." 

INSTHTJCTIONS FOR THE HATCHING OF TROUT OVA. 

THE AtrOELiHD AoOLISIinZiTION SociBrY.} 



The first step is to make the necessary provision for the re- 
■oeption of the ova while hatching. For thiB is required— first, 
liatching-boies ; second, a supply of pure cold water, taken by 
means of a pipe or fiume from a suitable stream, and then led iuto 
tiie boxes; third, a shelter or shade-house for the hatching-boxes. 

The hatching-boxea are about 4ft. in length, uia. wide, and 
6iii. deep, clear measure. They should be made oi inch timber, 
well fastened together, so as to be as nearly as possible water- 
tight. Each box should have its bottom covered to a depth of 
2iii. with clean shingle. This must be obtained from the bed 
of some freah-water stream, the stones being picked about the 
fiize of beans or rather larger, and well washed to clear away mud 
or other impurities. Two or three boxes will be required, as not 
more thaa 250 eggs should be placed in one of the size mentioned. 
They should be placed close together in the form of a flight of 
steps, the front box. being 4in. or 5in. lower than the one behind 
it. A hole should be bored with a fin, auger near the top of 
each box and close to the end, and a amall spout or pipe inserted, 
80 that the stream of water can flow from the box and drop into 
the one below. A piece of perforated zinc or scrim is placed on 
the inside of this hole to prevent the young fish passing through. 
The boxes should be well soaked in water before being used, to 
:get rid of any sap in the timber. 

The supply of water required is comparatively small, and 
-what would pass through a fin. pipe is amply suiEcient. Some 
means must be provided for regulating the flow, so that a smaller 
■or larger quantity may be admitted into the boxes, aa the neces- 
sities of the cose may require. Care should he taken that the 
-water is continually running, and that it is as pure and clean aa 
possible. It is best led into the boxes at the end, and should fall 
irom a height of Sin, or 4in., so as to ensure proper teration. 

The shade-house is for the purpose of sheltering the ova from 
the Sim, and of excluding kingfishers, shags, fowls, etc., which 
■would pick up the ova out of the boxes. Any shed that answers 
this purpose would be sufBeient, whether constructed of boards 
palings, or raupo. A wattled shed of ti-tree would not do, as too 
~much litter, leaves, etc., would drop into the boxes. The shed 
3auBt not be too closely built, as good ventilation is indispensably 
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The ova will be sent packed ia a small box contained in a 
larger one, and euirounded ■witli ice. The box must be opened 
with care, and the ova will be fomid between aheeta of netting- 
packed with moss. They niuat not be touched with the fingera. 
but taken gently with a teaspoon, placed in a saucer or pannikin 
with a little water, and then gradually dropped over the surface 
of the shmgle in the batching-bosos, to which the flow of water 
has been previously admitted. The flow of water must tben be 
regulated so as not to wash about the eggs, and kept at that 
point. The healthy eggs will be of a fine pink colour, with much 
of the appearance of red currants. When placed in water they 
will look a little paler. Any that turn an opaijue yeUowieh or 
ahalky-white are dead, and must be at once removed, taking great 
care not to disturb or touch the living ones. Every morning the 
boxes must be examined, and the flow of water attended to, and 
any dead egga removed. 

The eggs will probably commence to hatch within a week 
after being placed in the boxes, but may remain a longer period, 
even up to three weeks, according to their forwardness when 
received. The young fish are very sluggish and inactive for some 
time after hatching, and will endeavour to conceal themselves, 
among the shingle, and among which they are very difficult to see. 
They require no food ; a portion of the egg still remaining 
attached to their under surface, in the form of a sac or bag, and 
furnishing nutriment for them. They should not bo handled or 
disturbed in any way, and the only attention that is required at 
this period is to carefully examine the boxes every morning and 
remove the dead ones. The beat way of removing either eggs or fiah 
when dead is to take a hollow glass tube or reed about 8in. or Sin. 
long and about as thick as the finger ; press the thumb tight over 
the upper end so as to entirely clese it, and then bring the lower 
end into contact with the egg or fish to be withdrawn. Then tate 
away the thumb, and the inrush of water will carry with it into 
the tube the dead egg or fish. The thumb can then he replaced, 
and the tube with its contents lifted out of the water. About" 
four or five weeks after hatching the young fish will Lave ab- 
sorbed the remains of the egg, or nearly so, and will have become 
lively and active. They are now ready for liberation, uuless it is- 
intended to keep them, a longer time and feed them. 

The best way of liberating the young fiab is as follows : 
They must he gently caught by means of a little hoop-not made 
by fastening some ikin muslin or netting over a wire cirole, and 
placed in a bucketful of water, and immediately carried to ih» 
stream in which it is intended to place them. If the distance is. 
considerable, the water must be frequently changed, and folds, 
of scrim or flannel put round the bucket and kept wet, to prevent 
the sun from heating the water. In Hberating them, aeleot a 
place where there is comparatively bttle movement of the water,. 
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Hot witb gravelly or stony rapids above and below, and where 
aere are a few stones under which the fish can shelter for a time. 
Hot more than twenty or thirty should be turned out in one spot, 
but similar places should be selected at short distances apart, and 
fiflh put into them until the whole number is liberated. 

The fiah cannot be retained in the boxes for a longer period 
than five weeks without being fed. This demands some little 
expenditure of time and trouble, and must be very earefully and 
regularly attended to if success is desired. Under ordinary 
circumstances, therefore, the society would recommend that the 
fish should be turned out before feeding is required ; but the 
following instructions will be useful to thoso who wish to keep 
them in confinement longer. For feeding, nothing is better 
than the curd of sour milk, from which all the whey has been 
removed by well washing with water. Small quantities of this 
should be put into a pepper-bos with water. Then shake over 
the hatching-box, when fragments of the curd will be forced 
through the perforated lid, and will be readily eaten by the 
young fish. On no account should more be put into the boxes 
than will be actually consumed at the time. The fish will 
require feeding twice a day. After a littlo time they should be 
removed into a small pond, through which a constant flow of 
water passes. They could then be fed on chopped meat or 
maggots until finally turned out. At the bottom of the pond a 
^uimbor of large stones should be so placed as to form shelter or 
'ding-places for the fish, and care should also be taken to 




WHITE FISH ( Coi-egotiui alhiu). 
"This species of white-fish, which has been sought to be 

, . iduced into New Zealand, is," Dr. Hector writes, "the most 

Tflluable of a largo number of species of that genus, which ate 
distributed throughout the fresh-water lakes and streams of the 
northern hemiapGere between latitude 46° and the arctic circle. 
Tie representatives of the genus in Britain are the vandacs of 
jch Mabin and Lake Windermere, the powan of Loch Lomond, 
B pollan of the Irish lakes, and the gwyaiad of certain lakes in 
If'ales. 

"In America there are several species, some of which ascend 
rs from the sea, while others, of which Coregonus alhus ja one, 
chiefly confined to lakes. The American Commissioners 
[press the opinion that few fiah will better repay efforts for their 
multiplication than this white-fish, and large sums are being 
spent in the propagation and introduction of this species to the 
various northern and winter stations, where thej- are not found 
BstoraUy. 
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" The excellence of the vhite-fiah as an article of food U 
deBciibed by all travellers in the northern regions of America, 
where it forms the staple diet of the Indians and trappers during 
a large part of the year. It is a plump-bodied fish, free from 
small bones, with firm delicately-flavoured flesh in large white 
flakes. It is highly nutritious, but at the same time free from 
the rich oil which renders the salmon so cloying to the appetite 
when constantly used as food. 

'' The size of the full-gi-own flah is pretty uniform if caught 
in the same locality ; but in some places they reach a weight of 
201b. and even 401b., while in others the average is about 21b. 
weight, the difference being, no doubt, due to the paucity or 
abundance of their favourite food, which eonsista of small 
crustaceans and eheU-fiah, They grow rapidly, the weight 
increasing about Jib, for each year's growth, the fish of the first 
season, or about eighteen months old, generally weighing l^lb. 
They are very fertile, the number of eggs deposited by the franale 
being about 10,000 for every pound-weight of fish. They have 
the great advantage of being in season and procurable at all 
times of the year, although they have regular migrations from 
the shallow to the deeper waters of the lakes, and to the shoals at 
the outlets of the lakes for the purpose of spawning. This takes 
place in the month of November, or just before the winter sets in. 
At this time the temperature of the surface water is about 43° in 
the larger lakes. When, owing to the shallowness of the water in 
which the ova are deposited, the temperature falls to 'A-i" or 35' 
during wintnr, they do not hatch out until April, but the usual 
period is 100 days between the spawning of the ova and the 
emergence of the young fish. 

" The chief difficulty in propagating the white-fish ariees 
from the cii-cumstacce that the ova are coated with an adhesive 
mucus, that renders their manipulation more difficult than in the 
case of the salmon ova. The young fish are also more difficult to 
rear, and it has never been succeasf ally done yet esL-ept by turn- 
ing them adrift in suitable water at a very early age to shift for 
themselves, as their food consists of minute infusoria, or similai 
diet, that cannot be artificially imitated. The minced meat oa 
which the young salmon thrive so well will not answer for the 
white-fish, according to the evidence q^uoted by the American 
Com ■ ■ 
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And here, while I think of doing so, it is only right to state 
that no person can read through the corresi)Ondence respecting 
the acclimatization of fish in New Zealand — especially that 
portion relating to the introduction of the ova of the Califomian 
Salmon, and the white-fish — without feeling a strong admiration 
of the persistent efforts of Mr. J. 0. Firth, of Auckland, to eoGare 
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a the enterprise ; nor fail to mentally compars his generous 
r expenditure of time and money with the lagging and verbose 
emrts of others, from whonj patriotic efforts rivalling those of 
Mr. Firth may have been appropriately, if not as confidently, 
expected. 

There have been several attempts to propagate white-fish in 
New Zealand, but they have all ended in apparent failure, whether 
undertaken i'>y the Gkivemment or by the acclimatization societiea. 
The first shipment arrived in Auckland in January. 1877, and Dr. 
Hector, writing to the Hon. Spencer Baird, on February 9th, 
says; "The ova were transferred from the ice-house of the large 
steamer in Auckland Harbour, on the 29th January, and did not • 
reach the breeding poada at Christchurch for five days after- 
wards. ■ ■ ■ The Secretary reports that over 200 young fish 
'have come out. ■ ■ ■ I fear the experiment in this case will 
only prove a paitial success." On February 28th, Dr. Hector 
reports to the Colonial Secretary the arrival of the second ship- 
finent — 250,000 in all — which was forwarded to the Makarewa 
(Southland) Ponds for hatching. Of the shipment sent to Canter- 
ifcury, Mr. Farr wrote : '' It is with the deepest regret I have to 
onform you that we believe every one of the fish have been lost." 
'.■It appears they escaped through the holes of the perforated zinc 
,-at the end of the hatching boxes. There was less doubt about the 
"fate of the ova sent to Southland. Mr. Howard, writing to Dr. 
Hector, gives the following interesting, though disappointing, 
details: "The ova were detained in Dunedin until Tuesday night, 
when they left by the Wanganui, not reaching the Bluff tilt sun- 
down on the following day, and were opened at the ponds on 
Thursday morning. I regret to say there was little or no sign of 
ova having ever been there, except here and there a smear of 
glutinous-iooking substance, with a vile smell. No one un- 
acquainted with its original contents could have ever supposed 
ova were there at all." In February, 1878, another consignment 
arrived at Auckland, which was, in the main, forwarded South by 
"she Hawea. There were ten boxes, supposed to contain 50,000 ova 
One box was taken charge of by Mr. J. C. Firth, who 
"White-fish ova turned out very badly^ — ail destroyed but 
'fliirty. Some of these died in hatching ; others died soon after. 
(S^Two fish living ; eight ova yet to hatch." The ova sent South in 
the Hawea was distributed as follows ; 100,000 to Canterbury, 
100,000 to Otago, and 200,000 were taken to stock Lake Te Anau. 
kLet ua follow the Canterbury lot first. Sir J. Cracroft Wilson, 
ilfho took much interest in the experiment, wrote: "That the 
Kmajority of the ova had hatched on the voyage, ■ ■ ■ the 
■'-iiy from which were dead. Finally, about twenty eggs produced 
\}iry in the hatching-boxes of the society. Two of these died 
"'jKeviouB to Sunday, the 17th March. On that day, in consequence 
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feared the | 
B narrator. 



of a hot wind, ■ • ■ six more died ; and a 
remainder would not survive the hot wpather," when the narrator, 
by the aid of railway, horses and traps, frRszing mixtures, aad ice, 
transported them to Lake Coleridge, and liberated them in a small 
rivulet. The 100,000 sent to Otago was for a. Beaaon more prosper- 
ous, as 1,000 fry were hatched and doing well at the breediog-ponda. 
Mr. Arthur deacribea their fate in the following manner : "The 
last I know of them is that Deans started with the whole lot for 
the Wanaka before they had reached that age and size which 
would be prudent before turning them out. He got as far aa the 
Teviot, but they nearly aU died or escaped during the night into 
a ereek where the cans were put." ■ ■ ■ Dr. Hector, at the 
■ request of Colonel Whitmore, took charge of the ova intended to 
stock the Te Anau Ijake, and reports bis adventures at some 
length. Landing with his freight at the Blufi, a sperial train waa 
waiting to convey him to the Elbow, where the two chests — one 
containing the spare ice, and the other the ova — weighing above 
6001b., were tranaterred to an American waggon, with leather 
braces ; and, having covered them with blankets and their tent, a 
start was made at 2.30 p.m. Travelling the greater portion of 
the night and the next day, until 3 p.m., the party reached their . 
destination, and aa the hatching-troughs had been previoudy 
prepared no time was lost in unpacking the ova, and by 6 p.m. the 
operation waa completed, and the result of the experiment ascer- 
tained. The Doctor had better relate the sequel himself: "I r^tet 
to say this was not veiy satisfactory, as out of the four boxes of 
ova three were almost completely destroj'ed by the growth of whits 
fungus, and the young fish, which had evidently been hatched out 
for some time, were reduced to a pulpy jelly. In the fourth boi, 
in. which there was only a slight growth of fungus, a considerate 
number of the ova were found in sound condition, and hatched 
out rapidly as they were transferred to the trough." The otbar 
box of ova appears to have been sent to Mr. A. M. Johnson, lA 
Opawa, who described them as all hopelessly bad. 

The next consignment of 2,000,000 ova came to Auckland 
early in 1B80- The share allotted to the Auckland Society was 
500,000. The society reports as follows r "About 50,000 wSM 
retained far hatching at the Domain fish-house; the remainder 
it was decided to forward to Lake Taupo, to Tarawera, and 
adjacent lakes. The greater part of the ova was placed in Lake 
Taupo, but good parcels were also deposited in the Awahou bac^ 
and in Lakes Okntaina, Tikitapu, and Tarawera. ■ ■ - The 
parcel retained for hatching in the Domain failed to produce any 
practical results." The year following wo find the following: 
" The Council have received no information whatever respeotinfr 
the white-fish liberated last year in Taupo and other lakes, mm 
fear that the experiment has little chance of proving eueoesafuL" 
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In Napier the report was not at aJl more hopeful or 
leouragiug. The fish began to como out well after arrival, 
,t did not live longer than twenty-four to thirty-six hours. 
Nelson all died but eight or ten, and the aiirvivora dia- 
red. At Chriatohurch {to again quote Mr. Arthur) very 
better results attended the experiment in January, 1880, 
'hen 500,000 ova, less bad ones, were placed in the hatching- 
boxes at Christchurch. Hatehiag began on the 20th and ended 
on the 29th. The number hatched out was estimated at 50,000, 
but great numbers died from fungoid disease. These were 
removed daily until February 24th, wlien about 25,000 remained. 
These were conveyed by rail and buggy to Lake Coleridge in 
twelve hours aad then liberated, only 200 being lost en route. 
Blood was used to feed the fish from the first. Describing their 
""■beration, Mr Parr says: "Looking after them for a few seconds, 
a noticed they took a spiral course to the depth of about Sin. ; 
len dived suddenly downwards, and were lost to sight In the 
)ep azure water." Two bosea of the consignment were sent to 
Mr. A. M. Johnson, of Opawa, oi which the recipient gives the 
following details: "The first box contained but very few good 
eggs, from which twenty-eight young fish have been obtained; 
the second box, which suggested the idea of perfection in packing, 
the e^s presenting a fine, healthy appearance in the layers of 
soft open scrim and moss. As soon aa hatched, a proportion of 
the young fish were placed in various compartments, under 
different circumstances." Day by day, however, the fry dis- 
appeared, and the auccesa was only partial at the best. Their 
fate ia apparently unknown ; but, like the Nelson fry, they 
diHappeared. The second shipment sent to the Otago Society in 
1880 was conyeyed direct from the Bluff to the hatching-bosea 
in Lake Wakatipu. Mr Arthur says: "The ova were hatching 
■when put into the water, which had a temperature of 48° to 52", 
"but none lived longer than thirty-six hours. Mr. Deans observed 
that some of the fish before they died appeared to have fungus, 
the tails getting quite white in appearance. So great was the 
mortality that Mr. Deana turned them all out into Lake Wakatipu, 
lart at Beech Bay, and part at Half-way Bay, 21st January, 1880, 
.t nothing more has been hoard of them." 

The February mail {1880) brought to the order of the New 

lealand Goveroment 1,000,000 white-fiah ova; but they arrived 

. a putrid condition, and it seems probable that thoy were 

jglected on the voyage between San Francisco and Auckland. 

Regarding our baulked efforts at acclimatization as final 

*trould, the compiler thinks, be a mistake, as the white-fish has 

been introduced into England and thriven. In Nature, of May 

SSth, 1855, appears the following paragraph; "The experiment 

of acclimatizing the American white-fish ( Coregoniu albus), lately 
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tried by the National Pish Oultiire Aasociation, Laa met with great 
BuceeBS. Until now the attemptB made were unsatisfactory, the 
utmost difficulty being experienced in finding suitable lakes for 
the reeeptioE of this valuable edible fish. The white-fiBh in 
question were incubated at South Kensington in March, and 
^erwarde transferred to ponds at Delaford, where they have- 
thriren well." A later paragraph aaya : " The white-fish now in 
the pondfl at the Delaford Fishery are growing rapidly, some of 
them reaching Tin. in length." 

The Marquis of Lome has sueeeastully planted some white- 
fish in a specially constructed lake on the Isle of Mull. The fiah 
were reared by the English National Fish Culture Association. 
Nor should local opinion in New Zealand be disregarded, as those 
resident in the vicinity of Lake Coleridge are inelmed to believe 
that the fish liberated by Mr. Farr in the lake have not only lived 
but multiplied. 

In connection with this matter the remarks of Mr. Creighton, 
in a letter to Mr. J. C. Firth, in 1878, are worth reprinting, 
remaining as they are almost buried in the Parliamentary papers. 
He said : " Since I wrote to yon re white-fish, I have learned some 
facts which are of interest relative to the artificial hatching of them, 
from the State Fish Commissioner (Mr. Redding}, and the foreman 
{Mr. Woodbury), which you should know. 

" 1st. Mr. Redding declares that it is almost essential th^ 
they should be hatched out at the first point of landing, owing^ 
to flieir delicacy. They will thrive anywhere if the water ia deep 
enough, their food being small Crustacea adhering to rooks 
in fresh-water lakes, having a current running through them. 
They should have a sandy and gravelly bottom. 

" 2nd. They ai* much more difficult to manage than salmon, 
and, until recently, little was known of their habits. They lose 
their sacs in ten days at a temperature of 35°, and earlier at a 
higher temperature. It will be neceseary to feed them three day& 
afterwards, or perhaps earlier, if they are to be transported any 
distance. The Fish Oommissioners of Wisconsin discovered thw 
year that white-fish could be fed with blood for an indefinite 
period, and in the San Leandro hatohing establishment, and take 
Chabot in this State, the same experiment has been tried with 
success. 

" 3rd. Whitefiah, as soon as hatched out, rise and swim, 
imliko trout and salmon, which he dormant. The little fellowe 
are, therefore, carried down the trough with the current, and, 
unless fine wire screens are placed across it to intercept them, 
they are almost certain to be lost. It was in this way, I suspect, 
the Christchurch society lost their white-fish, and not by a fresh 
during the night, as was reported. No. 18 (eighteen) mesh will 
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keep tliein in. They should have as much back-water as possible 
to swim in. In ten days, as I have said, they lose their sac at 
a temperature of 35°, but, as they may lose it earlier, it is 
necessary that a register of the daily temperature of the water 
be kept, and food be furnished as above described." He adds in 
a later part of his letter, **I forgot to say that white-fish take 
bait. They should be closely prot ected fo r at hast four years,^^ 



in March last some millions of herring ova were placed on 
board the Euapehu with the hope of their being introduced into 
our waters, but the failure of the experiment was discovered when 
the steamer had reached Madeira. The introduction of the lobster 
and crab was also contemplated, but, as the lobster would have to 
be brought out in tanks, and the crab is somewhat difficult to feed 
when in captivity, their attempted introduction was probably 
deferred until the result of Mr. Saville Kent's experiments in 
Tasmania are known. 





and instructive chapter in New Zealand 
liifitory could be wi-itteu oa tlio early sealing parties frequenting 
the Bouthem and western coasts of the Midole Island, but the 
collection of details has been left too long to be either accesaible 
from Burriving sealers or easy of collation from scattered records. 
Mr. S. Thomson, in his story of New Zealand, remsrlcB of 
the sealers; "These men commenced their intercourse with the 
Natives in the southern parts of the Middle Island about the 
beginning of the century, being landed from whale-ships for tlie 
purpose of tilling seals, then very numeroufi all round the ooastt 
Disputes at first arose between the sealers and the Natives 
relative to property and women, and in such conflicts the sealers 
adopted the New Zealand custom of slaying the first Native they 
encountered; but both races soon became sensible of the benefite 
of peace, and the savages, to promote this great object, gave the 
strangers wives and Cod-Fish Island as a residence. Here they 
built houses and cultivated the soil, and when their numbero 
increased they spread themselves round the coasts. Between 
1816 and 1826, 100 sealers were permanently settled in New 
Zealand, and in 1814 a vessel, of 150 tons burden, was built by 
them at Dusky Bay. Sealers in character resembled whalers, 
and Stewart, who first discovered the insularity of the Southern 
Island, was a good specimen of the sealer class. By birth he 
was a Scotch Jacobite, who had seen the world and drunk 
burgundy. After a residence of many years in New Zealand 
he returned to Scotland to see his forlorn wife; but she, con- 
ceiving him dead, had long before wedded another, and now 
denied his personal identity. Affected with this reception in the 
house of his fathers, he returned to New Zealand, took up his 
abode among the Natives, and in 1851 died at the age of eighty- 
five years, in a destitute state, in Poverty Bay. To the day of 
his death Stewart wore the tartan of his royal clan, and was 
occasionally seen sitting among the Natives, passing the pipe 
from mouth to mouth, and relating tales of his fishing adven- 
tures, which in length and variety resembled those of Sinbad the 
Sailor." 

Of the influence for good exercised over the Natives by the 
sealers and whalers, the Rev. Mr. Wohlers gives interesting teati- 
mony in his article on the Conversion and Civilization of the Maoris 




the Southern laland, confirmiEg the assurance given by the 
'jffeviously-quoted writer of the beiiefioial effects of pre-missionary 
iluropean intercourse with uninatructed Maoridom. The recorda of 
the days when the sealers congregated in the Southern laland are 
scanty and scattered in our miscellaneoue New Zealand literature; 
and as the seals had almost disappeared from our coasts before 
iH-tO, it is in vain to look for information from ofBcial sources. 
South Wales could possibly aid in filling up the gap in the first 



jrty years of this century; but the Customhouses of lioston and 
few Bedford would have to be ransaoked to enable us to gather 
LUght lilte complete knowledge of how prevalent seals were in 
^ew Zealand wen its seal fisheries obtained a wide notoriety, 
fhis information would have been accessible had the late Mr. 
Itemdale beeu enabled to carry out the plan he contemplated of 
fathering such details, with many others, together, and bringing 
lut a. new edition of Findlay's Soitth Factfie Uim-Lry. The 
Letails would be valuable, beyond gratifying what some would 
poll an idle curiosity, iu causing legislation to grasp the im- 
lortance of an industry the past proportions of wliich are now 
prgely underrated. 

The Maori name for seal is kekeno. 

There are three species of seals in New Zealand — the greiy 
Luetralian fur-seal (-i(rp/oci^/uiJMsei*i«TeM*), the sea-leopard (^Stenor- 
'\finchiu leptonyx), and the sea-elephant [Mm-unga eUj}haiitina) — 
Bund only on Macquarie Island. The small fur-seal [Gt/psopnoca 
nbtropiailia) is generally considered to be the young of Artocepkalai 
mereus. Mr. A. "VV. Scott, M.A., of New South Wales, has fur- 
lished a list of synonyms of the several varieties, ignoring other 
lassifications as tending to confusion. For the sake of simplicity 
lis classification is adopted, and his descriptive matter reprinted. 
It has the dual merit of being easily uuderatood, and bearing, as 
t were, the imprimatur of the Government of New South Wales, 
Sis general description of the seal is as follows : — 

" The front hmbs of all the animals which compose this order 
(re powerful, short, nearly bidden within the skin of the hody. 
Phe paws, however, advance, are fin-like, and provided with five 
long fingers, which diverge from each other, and are completely 
embedded in the surrounding membrane. These fingers in 
general diminish in size from what we may call the thumb to the 
ittle finger. 

' ' The fore limbs are used for swimming purposes, for seizing 

prey, for assisting in movementa on laid, and for ascending 

ka or blocks of ice. 

" The hind limbs axe even more powerful than the front onea, 

bud when at rest are iu some species directed forwards, similar 

a position to those of terrestrial mammals ; in others, backwards, 

I line with the body, which they terminate. The bonea u e 



short and strong. The five toea of the foot are filled up b 
with a flexible memhrane, which eaahles them to spread out when 
ia actioa into broad, webbed paddles, and again is repose to fold 
together. Of these toes the lateral ones are the largest, the others 
diminishing towards the centre. By meana of these hind limbs, 
seaia are principally rendered espert swimmers, and perform their 
evolutions in the ■water with ease, rapidity, and endurance. 

"The hodyis elongated, conical, and tapers from the chest to 
the taiL It ia clothed either with long, aoft, compact hair, envelop- 
ing a valuable uader-fur, or with hair short, smooth, firmly ad- 
pressed to the akin, and slightly unetuoiia. The mammra are ventral. 
The head is round, with a large, full, fieshy muzzle, atiiilded with 
long atiii bristles. The eyes are large and dark, espreesive of 
int^ligenee, and eminently adapted for seeing under water. The 
ears are very small, mostly not visible esternally. The nect is 
long and flexible ; the cervical vertebrso, free. The sternum ia 
usually composed of eight bones, to which nine or ten pair of riba 
are directly joined. The costo-atemal riba are cartilaginous. The 
dorsal line is without any protuberanoe. The tail is very ahort, 
usually compressed, and placed immediately between the hind feet. 

"As might be expected from this peculiar structure, sa 
admirably adapted for the watery element in which they pasa a 
great portion of their lives, these animals when on the land are 
very ungainly in their movementa. It is only in a few species 
where progression appears to be accomplished, though very 
awkwardly, in a manner similar to the terrestrial quadruped; 
while in others it is obtained by bending or arching the extremely 
flexible backbone, by fixing firmly the posterior portion of the 
body on the ground, and then by suddenly straightening out, in 
front, the whole frame. By a quick repetition of this movement, 
a aeries of jerking leapa takes place, and, assisted materially by the 
fore-paws, a speed is attained, especially on the ice, sufficient to 
outstrip a man running in pursuit. Seals are eminently gregarious, 
and consequently are seldom met with except in large herds. 
They resort to the land for the purpose of bringing forth and 
suckling their young, which at a birth is commonly one, very 
rEirely two ; for basking in the sun, in the warmth of which they 
delight ; for repoae and slumber during the night, and for shelter 
from tempestuous weather. 

" To aacend rocks or masses of ice of ordinary elevations tbey 
fasten their fore-paws, with the grip of a vice on inequalities, and, 
iiplifting their unwieldy careasses, they with tolerable facility gaioL 
the summit. But when the aides of these elevations prove too 
precipitous, they await the swell of the wave, which wholly or 
partially floats them to their purposed place of repose ; but in the 
latter case they cling with tenacity to the face of the rock until 
another and larger wave lifts them to a au£B.cient height. 
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" Tha brain of the seal tribe is usually mueh dereloped, and 
Titers beet acquainted with the habits of the species accord to 
■ ihese animals the possession of a considerable nmouivt of intelli- 
gence and sagacity, scarcely inferior to those eshihited by the 
dog. This favourable opinion has been frequently verified by 
many interesting examples, while in a state of semi- domestication, 
although it is palpable that these faculties, when exercised in 
their natural element, the full extent of which we can liave no 
means of accurately ascertaining, must necessarily excel those 
■which they manifest on shore." 

The genus Arctoeephalun Mr Scott divides into two main 

scies — the northern fur-seal of commerce and the southern 

■ce {ArctocBphalm ursiiiua and Aretoreph<tlu» 

^JFklkiandicm), but states, in his account of the northern seal, it 

vnH be seen that, when he treats of the southern fur-seal, the 

description of the size, the colour of the hair, and under-fur of 

the northern animal is applicable to both; and that, in an account 

^BOf the habit« of the northern seal, those of the antari^tio fur-seal 

Hnill be found to be equally and truthfully depicted. It must 

^Ke remembered that he considers and treats the A. wreiHus as 

^identical with Otaria unina ; and as the latter, the fur-seal of 

Alaslia, is similar, if not identical, with the fur-seal of New 

Zealand (if Mr. Scott is coiTect in his assertion), the regulations ■ 

for seal preservation, which have been so successful in the Pribilov 

''elands, are a safe guide for us to follow and to adopt i 

Sealand. 

• THE SOUTHEEN FUB SEAL {Areloctphah 
Synonyms — ArHoif^halua Fat&landicM. 
„ antarcticM. 

,, nigrescent. 

Falkland Island »eal. 
Phoca Faltlandica. 

„ atiiaretica. 

Otaria Falklandiea. 

,, Belalandii, 

Arclophoca Philippi. 

Mr. A. W. Soott, M.A., considers all the vRrious species 
supposed to exist under the above synonyms identical, the varia- 
tions arising from cranial structure, and external colouring to be 
referable to natural or incidental causes, and therefore includes 
them under the one kind — the Falkland Island seal of Pennant 
and Shaw, or the Australian fur-seal {Arcioe-fphahm eitiereun) of 
Gray. He thus describes the males and females: — 

The males, when aged, are whitish-grey, and between 7ft. 
and 8ft. in length; when adult, brown-grey to black-grey, and 
about 6ft. in length ; young, grey, upper portion 
darker colours ; pups, black. 
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^H Tiie females, when adult, »re asli-grejto BtlreTy-g^rey, attimee 

^1 golden buS, frequently spotted; from S^ft. to 4Jft. in length, 
^H even more when aged; pups, black. 

^H The under-fur of both sexea ie rich reddish, diTcrsified by 

^H deeper or lighter shades, and variable in length and abundanue; 
^H the whute being inUuenced by age, sex, and condition. 
^H By Mr. Forster, the companion of the celebrated Captain Cook, 

^H we are toid that at Staten Land, where these animals existed in , 
^H thouBanda : "As soon as I was near enough I shot the surly 
^H creature dead, and at that instant the whole herd hurried to the 
^^M Eea, and many of them hobbled along with such precipitation as 
^^B to leap down between 40ft. and 50ft. perpendici^orly upon the 
^^V pointed rocis on shore without receiving any hurt, which may be 
^^m attributed to their fat easily giving way and theii' hide being 
^H remarkably thiuk. Tho young cubs barked at us, and ran at our 
^H heels when we passed, trying to bite our legs." 
^H Mr. Weddell informs us: "When the Shetland seals were 

first visited, they had no apprehension of danger from meotiag 
men; in fact, they would lie still while their neighbours were 
being killed and stinned ; hut latterly they had acquired habita 
for counteracting danger, by placing themselves on. rocts from 
which they could in a moment precipitate themselves into the 
water. Their sense of smell and hearing is acute, and Jn iuatinct 
they are little inferior to the dog. These (the females}, in the 
early part of December, begin to land, and they are no sooner 
out of the water than they are taken poaaesaion of by the males, 
who have many serious battles with each other in procuring their 
respective seraglios; and, by a peculiar instinct, they carefully 
protect the females under their charge during the whole period of 
their gestation. By the end of December all the femdes have 
accomplished the purpose of their landing ; by the middle of 
iFebruaiy the young are able to take to the water, and, after being 
taught to swim bj' the mother, they are abandoned on the shore, 
where they remain tiU their coata of fur and hair are completed." 
A detailed account of the habits of the fur-seal of the 
Auckland Isles has recently been given by Mr. Musgrave, which 
he acquired during a compulsory residence in their midst of 
nearly twenty months. Of the females, he relates that "Their noaa 
resembles that of the dog, but is somewhat broader; their soent 
appears to bo very acute. Their eyes are large, of a green oolour, 
watery and lustreless; when on shore they appear to be constantly 
weeping. In the latter part of December, and during the whole 
of January, they are on tbe land a great deal, and go wandering 
through the bush, and into the long grass on the sides of the moun- 
tains above the bush, constantly bellowing out in a most dismal 
manner. They are undoubtedy looking out for a place suitable for 
calving in. I have known them to go to a distance of niore than 
a mile from the water for this purjiose. Females begin to breed 



wht-n two years old, and carrj their calves elevea months, and 
suckle tliem for about three moatha. Before they Lave their 
calves the cows lie sometimea in amall mobs (from twelve to 
twenty), aa wall as while giving suck, aud there is generally gne or 
two bulla in each mob. The cows are by far the moat numerous," 
Of the habits of the very young, ho says: "It might be supposed 
that these animals, even when young, would readily go into the 
water — that being one of their natural instincts, but, strange to 
Bay, such is not the case: it ia only with the greatest diffiuulty, 
and a wonderful display of patience, that the mother succeeds in, 
getting her young in for the firat time. I have kaowm a cow to 
be three days getting her calf do^m haU-a-milo and into the 
watei-, and, what is most surprising of all, it cannot swim when it 
ia in the water. This is the most amusing fact : the mother gets 
it on her back, and swims along very gently on the top of the 
water; but the poor little thing is bleating all the while, and 
continually falling from its slippery position, when it will splutter 
about in the water precisely like a little boy who gets beyond hia 
d^>th and cannot awim. Then the mother gets beneath it, and it 
BE^Q gets on her back. Thus they go on, the mother frequently 
giying an angry bellow; the young one constantly bleating and 
^ng, frequently falling olf , spluttering, and getting on again ; 
fry often getting a slap from the flipper of its mother, and some- 
Bies she gives it a very oruel bite. The poor little animals are 
gry often seen with their skins pierced and lacerated in the most 
Ightfui manner. In this manner they go on until they have 
ide their passage to whatever place she wishes to take her young 

EltO." 

The males are described thus: "One of a medium size will 
fipasute about 6ft. from nose to tail, and about 6ft. or 7ft. in cir- 
mference, and weigh about 5cwt, They by far exceed these 
.mensions. The fur and skin are superior to those of the 
female, being much thicker. On the nock and shoulders he has a 
thicker, longer, and much coarser coat of fur, which may almost 
be termed bristles. It is from Sin. to 4in. lung, and can be ruffled 
up aud made to stand erect nt will ; which is always done when 
they attack each other on shore, or are surprised — sitting as a dog 
would do, with their heads erect, and looking towards the object of 
their sarprise; and in this attitude they have all the appearance of 
a lion. They begin to come into the bays in the mouth of October, 
and remain until the latter end of February, each one selecting 
and taking up hia own particular beat in a great measure ; but 
eometimee there are several about the same place, in which case 
they fight most furiouslj-, never coming in contact with each other, 
either in or out of the water, without engaging in the most 
desperate combat, tearing large pieces of skin and flesh from each 
other. Their skins are always full of wounds and scars, which, 



however, appear to heal vary quickly. At th'« place we saw 
hundreds of seals, both on sLore and in thq water, which was 
literally awanning with them, both the tiger and blaci-seal; but 
in general the tiger-seal keeps to one side of the harbour, and the 
black-seals, which are much the largest, the other side; but in 
one instance we saw a black and a tiger-seal fighting, 'i'hey were 
at it when we first saw them. We watched them about half-an- 
hour, and left them atill hard at it. They fight as ferociously as 
dogs, and do not make the least noise, and with their large tusks 
they tear each other almost to pieces. There is one seal which 
we all know particularly well wherever we see him. He appears 
to be the king of the mob which beloipg to Figure -of- Eight Island. 
He is a very large, dark-coloured bull of the tiger bi-eed. We 
have named him Royal Tom. He is not at aU afraid of ub when 
we see him on shore. If the seals round him run away, Tom 
will not move, and takes very little notice of us. -One day the 
men tried to drive Tom into the water, but he would not move for 
some time ; but after some trouble, I suppose, they got him to 
start. He went leisurely down to the water, and there he re- 
mained scratching himself. Tom had a dry coat, and did not 
fancy wetting it just then, and into the water he would not go. 
In going up I found seal tracks nearly to the top of the mountain, 
which I reckon is about 4 miles from the water, and about 3 miles 
up I saw a seal. We killed a cow and her calf this morning. 
We got milk from the cow after she was killed, whii;h was verr 
rich and good, and is much better even than goat's milk. The aeaJS 
are very numerous here. They go roaring about the woods like 
wild cattle ; indeed, we expect they will come and storm the tent 
some night. We live chiefly on seal meat ; and a one-year-old 
seal, part of which we had roasted for dinner to-day, was 
delicious. Une instance came especially under my notice of a 
cow, whose calf had been hilloa and taken away from her, 
roaming about the place where she had lost it, incessantly 
bellowing, and without going into the water, consequently going 
without food for eight days. After the first few days her voice 

fadually became wealier, and at last could scarcely be heard, 
made sure she was dying. She survived it, however, and oa 
the eighth day went into the water." 

Mr. Morris furnished Mr. Scott with the following interesting 
details of the history of the southern fur seal fishery, and the 
habits of the animal, which have the advantage of being derived 
from his own personal experience. 

The females, in September, come on shore to pup. and remain 
until about March. The pups are born black, hut soon change to 
grey, or silvery-grey. The herd go to sea for the remaining 
portion of the year, returning again in September, with 
regularity. 







During this absence at si 
rey to a light brown colour, 

In New South Wales the sealing trade 
L 1810-1820, the first Byatematic promoters 
Sydney firma of Cable, Lord, anil tjnderwood; Eiley and Jones; 
B^^mie; and Hook and Campbell. The vessels employed by them 
ere manned by crews of from twenty-five to twenty-eight men 
ich, and were fi.tted out for a cruise of twelve months, 
_ The mode of capture adopted was : The men sfilected for the 

.shore party would number from six to eighteen, this being 
regulated by the more or less numerous gatherings of the aeala 
seen in the rookery. These men always land well to leoward, as 
the scent of the animal is very keen, and cautiously keep along 
the edge of the water, in order to cut ofE the possibility of retreat ; 
then, when abreast of the mob, they approach the seals and drire 
them up the beach to some convenient spot, as a small nook or 
naturally formed inelosure ; this accomplished, one or two men go 
in to the attack, while the others remain engaged in pi-eventjng 
outbreaks. As soon as a auiiicient number have been slain to 
■erect a wall of the dead, then all hands rush in to the generil 
massacre. 

To so great an extent was this indiscriminate killing carried 

thfttin two years (1814 and 1815) no less than 400,000 skins were 

■obtained from Penantipod, or Antipodes Island, alone, and 

necessarily collected in so hasty a manner that very many of them 

were but imperfectly cured. The ship Pegasus took home 

100,000 of these in bulk, and on her arrival in London the 

^^stins, having heated during the voyage, had to be dug out of the 

^Uipld, and were sold as manure—a sad and reckless waste of life. 

^V' Mr. Morris confirms Sir George Simpson and Mr. Musgrave 

^Hm their account of the afiection of the mother for her offspring. 

^H^At the time of the slaughter the female utters most piteous 

^Bries, alternately looking at you imploringly and then at her young 

^C^ Peron, in 1801 and 1802, found British seamen in Bass Strait, 
iiUing all that came in their way. 

The schooner Endeavour, from March 9th, 1803, to May 28th, 
1804, got 9,514 skins; the schooner Surprise, from March 11th, 

■ September 15th, 1803, got 15,480 skins. In September, 

vessel brought into Sydney 11,000 skins. The Sydney 
irds, in anything like a full form, aie hard to obtain. 
During the years 1803 and 1804 upwai-dsof 36,000 ekina were 
sent from the islands in Bass Strait, the slaughter being made 
without regard to sex or season. On some aealing-grounds the 
idea was entertained that the female seal alone was valuable, and 
*tlie result of such faith could only have one end. 
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"The most southerly group in Australasia," Polaci writes, 
" was diBcovered in 1811 by a sealing master (who procured a 
cargo of 80.000 skins of that amphibious animal^ and were named 
Maciiuarie lalands. A gentlemiiu in Sydney," he says, "procured 
by means of a sealing party 100,000 Bkins in one year." 

Considering how the seals were slaughtered without regard 
to age. ses, or season, the wonder is that they have not become 
estinot long since, instead of preserving a harried and vagrant 
eiistence, An eye-witiiess of their destruction on a sealing-atatiou 
wrote: "It frequently happens that the number of seals killed in 
one knockdown is so great that m.any of them are never even 
skinned, but suffered to pass into a state of putrefaction. No 
advantage is taken of the skin whatever ' ' ' and the quantity 
of oil from each seldom exceeds 3 gallons, worth from 46. to 4s. 6d. 
per gftlloD." How prodigal men were, sealers and whalers alike, 
of animal life, finds a record in New Zealand in later years. In 
1835 a party of whalers established themselves at the mouth of 
the Mataura Eiver, and killed eleven whales in seventeen days ; 
but all the oil was lost as no casks had been sent them. Profiting 
by experience, which the whalers had not done, when the casks 
came iio whidea were to be found, and the station was abandoned. 

In 1821 and 1822 the take of seals by British sealers at th» 
South Shetlands was 320,000 for the two years. Males and 
females were killed indiscriminate! v, and the young left to die. 
Then came the AmGricans to finish the work we had so well 
begun. Armed with every engine of slaughter that ingenuity 
could devise, they cruised, like the buccaneers of old, up and down 
in the south seas, visiting and setting down upon their chartS' 
every island, reef, or rock. Every living thing that had fur, 
hair, or blubber on its body they killed. Seals had become soarce 
so early as 1835, when regular sealing in large parties at given 
localities had ceased to be profitable; and men were then left "to- 
watch out" and shoot the animals as they came on shore. 

lu 1821, a vessel called the General Gates left Boston, U.S. 
On the 10th of August following five men and a leader named 
Price were landed near the 8."\V, Cape of Te-Wni-Poeaamu (the 
Middle Island). In six weeks they got 3,563 skins. Nicholson, 
who accompanied Marsden to New Zealand in 1814, was keen h> 
observe the importance of the seal trade to New South Wales, 
and writes; ''Tho ursine seal, or the sea-bear, and the sea-lion 
are found in congregated herds to the southward, and on Campbell 
and Macquarie Islands, which are situated at no great distance 
from the southern part of New Zealand. The valuable furs of 
these animals are found in great plenty, and are now made by 
the colonists of New South Wales a most profitable article of 
■nmerce." Writing in 1838 or 1837, Polaok says: "Some fifteen 



^Hf^ars aiaoe, seals were 
^Koontrj, ■ - ■ but 
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abtindant on the aouthorn parts of the 
mtry, ■ - ■ but so iew are now procurable that a single 
Teseel employed solely in this trade would make a losing specida- 
tion." Salted seal- skins were found in the hold of the Boyd; and 
Mr. John Jones, of "Waikouaiti, began work and thrift, it is stated 
by Shortland, in these waters as a boy sealing. These details are 
collated to show how wide the profits on sealing were before we 
took poaaeseion of New Zealand, and how expanded our sealing- 
may, under wise legislation, again become. 

Seals had a wider range in earlier daya along our coasts than 
their desoendanta enjoy. Their bones are found in the middens 
at Whangarei. Polaek tells ua how the Natives on the East Coast 
captured one at Poverty Bay when he was there in 1836, afEord- 
j them, as it did, a rich treat. Kennedy says they were found 
Cook Strait at an early period in iiamense numbers; while 
iffenbach, in I B39, states that only a straggling animal was occa- 
^ lally seen in Cook Htrait. Cook, it will be remembered, says 
iba largest seal he hud ever seen was on the excursion to the east, 
and notices in Charlotte Sounds a sea-lion rise twice near the 
shore. Polaek saya the favourite grounds of the seals were the 
whole of the west Doast of the Middle Island, from Cape Pare- 
well to the South Cape, including the rocks caUed the Ti'apa, the 
Snares Islands, the Antipodes Islands, and the Chatham group. 
Heaphy, at a much later date, wiites; "The seal parties were 
located at Port Pegaaus, Dusky, Jackaon, Dagga, Milford, and 
Teramakan, in the greenstone country; and they viaited in their 
boats the Black Eeof, or Three Steeples, off the mouth of the 
Buller; Toropuhi, near Eocky Point; and the Brothers Eocka, in 
Cook Strait. In 1846," he adds, "I walked along 300 mUes of 
the west coaat of the Middle Island, passing the Black Eeef and 
Toropuhi. There were pieces of English oak and fragments of 
copper on the beaches, indicating where one of the sealing ships 
had been wrecked, and the starving crew eaten by the bush 
Natives. At Toropuhi there were three seals on an offshore rock, 
stretching out their necks and ungainly heads to look at ua. They 
were the last remnants of their race." 

The American fur-seal had a narrow escape of sharing the 
fate of its southern kindred. Early in this century the seals were 
almost exterminated in many islands of the North Pacific, and 
were there as ruthlessly slaughtered as they were in Baas Sti'ait 
and the New Zealand coast. Their extermination was, as it were, 
commenced, had not Eussia first and the United States afterwards 
leased the exclusive right of killing seals on the Pribilov Islands _ 
— a famous sealing place — to a single company, by which means ' 
the seals were saved, as the company had an interest in keeping 
up the supply of furs. This single experiment has proved eon- 
ohisively that fur-sealo can be farmed as easily as sheep, and that 
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sealing should not be thrown open without resbdcitionB. Seals ore 
a property the State should jealously guard. 8t. Paul Island, 
'which is the largest of the Pribilov group, has a superficial area 
of about 33 square miles only of rough and rocky upland and 
small hills. It has 42 miles of shore line, some 16 of which are 
used by the seals. It ia in latitude 57° North. St. George is 
the next island in importance, and has en area of 27 square nuIeB 
only and 29 miles of coast line, of which only some 2^ are used 
by the seals. It is important to bear these details in mind, 
because it will be noticed that our Auckland Islands far exceed 
the two islands above mentioned in area many times over, and 
it is questionable whether Campbell Island is not equal in area 
itself to St. Faul, in Alaska. Nor in this connection should it 
be forgotten that from the depOt at the Antipodes, in the two 
years 1814 and 1815, as mentioned elsewhere, 400,000 skins alone 
were obtained. 

To the two Pribilov Islands before mentioned it is computed 
that over 5,000,000 seals resort annually. The first aiTiTe there 
in May and the last leave in October. It is not known where they 
winter. Mr. Hittell says : " The value of the fur-seal grounds on 
the Pi-ibilov Islands was discovered in 1780, and had a potent 
influence in inducing the ^Russians to extend their authority over 
the group as well as over Alaska. The slaughter of the seals WM 
prosecutijd without check until 1839, when die number had been 
so reduced that the business threatened to be entirely destroyed 
within a fewyears. The destruction was then stopped until 184S, 
when it was gradually resumed, though, instead of the indis- 
criminate slaughter which had before been permitted, only the 
young males {two years old) were allowed to bo killed. The 
rookeries continued to increase in size until 1857. At that time 
the entire fur trade of the islands was in the hands of the 
Eussian- American Company, established in 1799, and the com- 
pany was restricted about 1860 by the G-ovemment to 50,000 
seal-skins annually. Of these, 5,000 or 6,000 were from 8t, 
G«orge, and the remainder from St. Paul. At one time this 
company had a contract to deliver 20,000 skins annually to a 
New York firm, at 2 dollars 50 cents each. The Natives supplied 
the skins in condition for shipment at 10 cents apiece, no other 
outlay being incurred by the company except the cost of salt fw' 
the curing process. Prom 1821 to 1839, 758,502 fur-seals wers 
killed, and a72,804 from 1845 till 1862." 

And here in this higlJy important narrative we may pause feh 
consider the irisdoni of the regulations enforced. Only youngl 
male seals were allowed to be killed, the females being properly 
preserved for breeding. It waa the leaseholders' interest ten 
preserve the females, and to see that they were protected. It- 
waa only by leasing the islands that they could be thus preserved,i 
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ualesa their preservation took the form, of treaty, as only by the 
establiahment of a aealing monopoly, euch as is here described, 
luld strangers be prevented from sealing, and the female seals 
■ iserved. But to resume Mr. Hittell's narrative ; — 

When the United States Government took possession of the 
lands in 1867, the Enssi an- American Company ceased to exist, 
and several American firms establisbed themselves in Alaska for 
the purpose of trading and seal-fishing; and the wholesale 
slaughter of seals began afresh. In I8C8 not less than 200,000 
seals wore killed, and for 1869 the figure was not far below 
300,000. Skins were then sold in San Francisco 5 dols. 25 cents, 
and the Natives were paid 35 cento apiece. The Government, 
fearing their total extinction, or their being driven away, leased, 
under an Act of Congress dated July 1, 1870. to Hutchinson, 
Kohl, and Oo. (incorporated under the name of the Alaska Com- 
mercial Company), the sole right of seal-fishing on the islands of 
St. Paul and St. George. The annual rental was fixed at 55,000 
dollars, and 2 dollars 62i cents for each skin taken from the 
island, restricting the allowed number to 100,000, of which 75,000 
were to be taken from St. Paul, and 25,000 from St. George. This 
last condition was amended in 1874, in so far that the amount 
to be taken from St. Paul would be henceforth 00,000. and 
10,000 from St. George. The company stipulated that the Aleuts 
should receive 40 cents for killing a fur-seal, and estra pay for 
salting." 

A seal may be roughly described as a flesh-eating mammal 
inhabiting the sea in which it obtains its food ; and curious 
blunders were made by our forefathers who regarded it as a fish. 
They were constantly betrayed into breaking their Lenten fast 
under the belief that tie seal, porpoise, and whale were food for 
fast days. High prices, we are told, were paid for such meats, 
and porpoise -puddang was a dish of State as late as the sisteunth 
century. Statutes exist of the previous century restricting the 
consumption of porpoises, seals, and grampus, as meats too dainty 
for the million. Cook, writing of the seals killed in Dusky Bay, 
says; "These animals served us for three purposes. The sHna 
we made use of for our rigging, the fat gave us oil for our lamps, 
and the flesh we eat. ■ ■ ■ The flesh eats little inferior to beef 
steaks." Writing more than 100 years afterwards, Captain Temple, 
in the Figherieg Mxhihiliiya Literature, savs : " The flesh of the pup 
seal, when six weeks old or more, is esteemed by seal hunters as 
equal to the best mutton if properly cooked. The flesh of the 
yearling seal is somewhat darker than beef; it is juicy and tender, 
but lacks the sweetness and fiavour of beef, and is less firm and ■ 
nutritious." When the Chatham Islands were first discovered, the 
aborigines were clad in seal-skins, and seal-flesh was a* highly 
prized by them as by the New Zealanders. 
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A few paragraphs on the habits of seals are necessary to aid 
in eonveying- a clear idea of what may be done to ensure their 
multiplication. The following details are largely taken from Mr. J. 
Clark's paper, in the Contempwary RgvieiB iov Decoinber, 1875. 
Mr. Clarke writes : The male seal does not attain his full size till 
he is about siK years old, and the female when she is about four- 
There is a remarkable disparity of size and build between them. 
In a species where the male would be 7ft. or 8ft. in length, and 
weigh 50Ulb. to 7001b., the female would not be more than 4fti. 
long, and weigh from 80lb. to lOOlb. 

The female also differs from the male by having a somewhat 
longer head, shorter neck, and a greater fulness of body poste- 
riorly. Her colour when she first leaves the water is a dark steel 
mised on the bock, the sides and breast being white; butshe 
gradually ehanges somewhat, and in eight or ten days after land- 
ing becomes dark brown on the back, and bright orange on the 
breast, sides, and throat ; hence it is easy to distinguish those that 
have just arrived from those that have been several days on the 
shore. The female breeds the third year, and ia full grown at 
four years. 

The yearlings weigh from 40lb. to 50lb., and are dark brown, 
with a lighter shade on the throat and breast. The ages of those 
between one and six years old are easily distinguished by the 
difference in size and state of development of the aninaala. The 
reproductive organs o£ the male are fully developed the fourth 
year, and it is mainly by males of this age the fertilization of the 
females is effected. Steller gives the number of females to eadi 
male as eight to fifteen or even fifty; while the seraglios of the 
sea-elephant are said to contain from fifteen to twenty females. 

The female has four teats— two on each side, eqni-distant and 
in line between, the fore and^ hind flippers. Their milk ia of a 
yellowish colour, composed of water and caseine, very insipid, and 
containing no sugar. The pups nurse but seldom, and when 
separated from the mother for thirty-six hours and return to her 
again, they seem in no haete to do so, and in some cases did not 
for several hours afterwards. 

The voice of the male is compared to the roaring of the lion, 
that of the female to the bleating of a sheep, and that of the 
young to the cry of a lamb. Steller says : " When this animal 
lies upon the shore and diverts hi ni self, his lowing is like that of a 
cow; when he fights he growls like a bear, and when he has 
conquered his enemy he chirps like a cricket." 

Bryant Mnrites ; " In a few days after the birth of the young, 
the female is ready for intercourse with the male. She now 
becomes solicitous for his attentions, and extends herself on a 
rock before him. Owing to the position of the genital orgaiu, 
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oition on land aeema to be not the natural meth(ni, and only 
. perhaps three casea out of ten — is the attempt to 

'"Boptilate under such circumstances effectual. In the meantime 
ft.6 four and five-year-old males are in attendance along the 
shore. When thoir jealous lord is ofE his guard, or engaged in 
driving away a rival, the iemale alipa into the water, when an 
attentive ' bachelor ' seal followe her to a distance from the shore. 
Then breast to breast they embrace each other, turning alter- 
nately ior each other to breathe, the act of copulation sometimes 
continuing from five to eight minutee. When the female again 

lisetuins to the shore she is treated with indifference by all the 

The ground occupied by them, called a rookery, is the space 
letween the high-water line and the foot of the cliffs. The sandy 
(each is used as the play-ground for the pups, and the uplands 
Lt the top of the cliffs as their sleeping places. The arrangement 
jf their dominiona is adopted by common consent, and enforced by 
The elders with much severity. The old males and the full-grown 
females are alone allowed upon the rookeries ; the young seals 
swim about in tho water, or. lu favourable weather, retire to the 
uplands, behind the rookeries, sometimes at the tup of cliffs 
120ft. high. Passages through the rookery are appointed, and 
regarded as neutral ground, through which a continuous line of 
fieala moving down or up may be seen. So long as they keep the 
»ath they are unmolested, but woe betide any unfortunate 
i-oungBter who, prompted by curiosity, may stray to the right or 
ft. The Natives of the Pribilov Islands call the old males 
married seals," the old females "mothers," and the young 
males "bachelors," During the winter montJis the rookery ia 
entirely deaerted, except by a few stragglers. Probably, these 
annual migrations are more regular in one place than in another, 
depending on flie temperature. 

Hittell tells us that the so-caUed bachelor seula are com- 
pelled, when they visit the island, to stay away from the breeding 
grounds, and thus nature koepa separate those seals which can 
Se killed without disturbing the peace of the grounds where the 
stock is perpetuated. In the early part of the season large num- 
bers of the young bachelors go ashore, not far from the water, 
i^and while they dose there the men approach quietly, and get 
quickly between them and the sea. In this way a dozen men, 
running down a long sand bea<ih, will turn thousands of seals 
away from the water. When the seals are first startled they 
arise, and, seeing the men between them and the water, imme- 
diately turn, and lope and scramble away over the island. 
The Natives then walk leisurely on the flanks and in the rear 
of the drove thus secured, and direct and drive them to the place 
ot slaughter. Care is taken not to kill more seals at a time than 
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the force of men employed can dispose of properly, aa fifteen 
minutes' exposure to the sira will spoil the skins bj loosening tho 
fur. The skin is jmmediatelj' salted after beiug removed. The 
snlt-houses are arranged with large bins of thick planka, inti> 
which the skins are put. with a laj-er of salt between each layer 
of skins. They tecome suificientij cured in from five to seven 
days, and are then taken from the bins, and piled up with a little 
fresh salt. Finally, they are prepared for sliipmeat by rolling 
them into compaot bundles, two skins in each, securely lashed. 
The largest of these bundles weigh 641b., but their average weight 
is but 22lb. The smallest skins taken from seals two years old 
weigh about 71b., «nd the largest from seals sis years old, about 
30lh. The same writer adds: "All the fur-seal skins on our{Cali- 
fornian) coast are sent in a raw condition to London, the only 
place possessing the skill requisite for dressing and dyeing them 
in the best manner, so that they aiiail sell ret^y for 40 dollars, 
though the raw pelt ts worth there only 15 doUars or 20 dollars. 
France has imported artisans, dye stuSs, and even water from 
England, but has never made furs equal to those prepared in 
London. The methods of drying and dressing are kept secret, but 
the main processes are these: The skin is soaked in warm water, 
scraped clean, soaked in warm water containing mahogany or rose- 
wood sawdust, and trodden by human feet for several days, thufl 
cleansing the hair from sticky substances. The second prooeas is 
to shave off the inside of the skin, so as to cut ofE the roots of the 
coarse hairs, which project beyond the delicate fur. The latter 
retains its hold, while the coarse hairs fall out after the skin has 
been shaved. The third proeess is the dyeing, and this is the chief 
ret." 
It 19 the dyeing process which causes the fur to lose its natural 
curly character, and to present its limp appearance. 

At the beginning of spring the chiefs of the herd make their 
^ _)earance in the water, near the island, and swim about with 
much caution for several days. If it all appears safe they climb 
on to the rocks, and examine the state of the rookery, carefully 
smelling about, with every appearance of shyness and unwilling- 
ness to leave the water. These are the most adventurous, and 
generally the oldest males of the herd ; they are never less than six 
years old, and often throe or four times that age. Between the 
first week of May and the 1st of June very few are added to the 
pioneers. Then, however, if summer weather has set in, which, at 
the Pribilov Islands, means a succession of warm, sunless fogs, 
the bull-seaJs come up by thousands, and locate themselves in 
advantageous positions for the reception of the females. 

It appears to be well understood among them that each able- 
bodied bull is to have a piece of ground about lOft. square to 
himself, provided he can hold it against all comers. To maintain 
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poBition they wage desperate coaflicts, the opponents seizing 
«ach other with thair powerful teeth and tearing deep gashes in 
the body, or shredding the flippers into ribboa-stripB. A veteran 
has been known to fight as many as sixty victorious battles for a 
coveted position on the water-line. The vanquished withdraws 
humbly, and ia never foUowod by his conqueror, who aits com- 
placently fanning himself with his hind flipper, awaiting the next 
attack. It is said that occasionally those few males who have 
been vanquished in all their encounters, and are therefore 
unable to obtain a resting-place or a wife, retire together to some 
distant beach, there to bury their shame far from the society 
of their fellows, where they sit together gloomily, grievously 
wounded in body and in temper. 

Captain Weddel, writing of the Southern fur-seal (Arcio- 
cephalits Falklandicus) in Shetland, says : " They are in their 
nature completely gregarious, hut they flock together and 
assemble on the coast at diileroat periods and in distinct; classes. 
The males of the largest size go on shore about the middle of 
November to wait the arrival of the females, which of necessity 
must soon follow, for the purpose oE bringing forth their youne. 
During the latter end of February what are called the dog-seals 
go onshore; these are the young seals of the two preceding years, 
and, as such, moles, as from their age and want of strength, are 
not allowed to attend the pregnant females. These young seals 
come on shore for the purpose of renewing their animal coats, 
which, being done by toe end of April, they take to the water, 
and scarcely any are seen on shore till the end of June, when 
some young males come up and go off alternately. They con- 
tinue to do this for six or seven weeks, and the shores are then 
abandoned till the end of August, when a herd of small young 
aeals of both sexes come on shore for about five or six weeks ; 
after they retire to the wattr. The large male seals then 
:e up their place on shore." 

Returning to the Northern fur-seal, Mr. Clark says : 

letween the 12th and 14th of .Tunc the iirst of the cow-aeals 

up from the sea, and the bulls signalize their arrival by a 

iversal. Bpnsmcitlie, desperate fighting among themselves. The 

„_ ws, which form by far the largest proportion of the herd, arrive 

Dearly all together ; and those who have been fortunate enough 

to witness one of the annual migrations describe in glowing 

language the appearance of the vast herd at sea, leaping and 

'unging through the waves. "With the arrival of the cows 

'ns the duty of the bacholore. They swim all day along 

shore, escorting the females to the beach, and driving them 

on to the rouke as fast as they arrive. Some of the older 

ales eeem to be aware that they are going home, and are on 

look-out for some particular male. Such an one may be seen 
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to climb the outlying rocks that overlook the tooterj, calling «rt 
and listening as H she expected a familiar voice to reply to h«. 
As soon aa a female has appeared upon the sand, tlie nearest made 
f^oes down to meet her, makiog a noise like the clucking of a hsa-. 
He bowa to her and coases her until he gets between her and tie 
water, so that she cannot escape. Hie manner then changes, and, 
with angry growls, he drives her up to hia resting-place. 

"It is, however, little likely that the poor defenceless creature 
will be allowed to stay there quietly; for, while the buUs in the 
rows nearest the water are making their choice, those in the nert 
row higtier up watch for an opportunity to steal the wives of tiioi 
more fortunate neighbours. This they do by taking them in thaii 
mouths and lifting them over the heads of the other females, aa 
cats do their kittens. The same method is pursued by the males 
in the other rows till the whole space is completely full. Not 
infrequently one female hcts the misfortune to attract the attentioik 
of two males at the same time, the conseqnence of which ia that 
she gets terribly lacerated and sometimes torn in two. "When 
all the females have been landed and diatributed among the 
claimants, no further change takes place, each sultan walking 
round and round his family, complacently surveying it, and 
fiercely driving oil all intruders. Each of these p)^ygamoai 
sultana attaches to himself from twelve to fifteen wives, provided 
he gets a station well to the front ; if he is in one of the back 
rows, be probably gets only from five to nine. Mr. Elliott onoe 
counted as many as forty-five under the charge of one bull, who 
had penned them up on a flat table-rocfe, accessible at one point 
only. There the old Turk took tip his stand and guarded hiB 
stronghold right well against all intruders. It will please 
modem sanitary reformers to learn that they dislike wet or ^nahy 
resting-places, and invariably select a position with due regard to 
its drainage. 

' ' By the 1 4.th of July the cows have ail arrived. In character 
as well as in appearance they form a striking contrast to the bulls. 
They never fight or quarrel with each other, and never or seldtnn 
utter a cry of pain or rage when roughly handled by their lords. 

" In a few hours after the landing of the mothers the pups 
are born. At birth and for the nest three months they tire <rf 
a jet-black colour, weigh from 31b. to 4lb., and are about 1ft. 
long. Twins are rarely if ever seen. The mothers show but 
little fondness for their offspring, never caressing or fondling tliem 
aa other animals do ; but they can distinguish their cry among aH 
the din of the thousands of precisely eimHar little creatures on ihe 
shore, and will on no account suckle any other pup than th6ir 
It does not, however, appear that the pups know their own 
mothers. 
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"By the enJ. of tlie first week in August, at the Pribilov 
Islands, the young httve all talten to the water, and the veteran 
males, regarding their duties as ended for the season, go down to 
the soa to feed and wash, the latter operation being quite as 
necessary as the former. Attention must here he drawn to the 
extraordinary fact that during the whole of the previous three 
months the males have never left their positions for an instant, 
day or night. During this long period, therefore, they have 
tasted neither water nor food of any Mud. Thia strange absti- 
nence would be remarkable enough under any conditions, but it 
is simply wonderful when we remember that during the whole 
time the bulla are in a state of restless activity, hardly quiet for 
a moment, night and day, jealously guarding their wives and 
families. When August comes they are by no means emaciated, 
as might be expected. They have lost their fat, hut are still in 
good flesh- This statement has been verified by several observers 
in the North, and confirmed by numerous travellers in the South. 
I have been told myself, by a gentleman who had an opportunity 
of observing the great sea-elephant (a true seal) on Kerguelen 
Land, that they arrive very fat, remain on shore without eating a 
morsel for two months, and depart, as might ba espected, con- 
siderably leaner than they came. It is thus evident that they 
sabsiat by absorption, consuming the fat of their own bodies. 

"The young being able to take care of themselves, the rookery 
is broken up. The veteran males go into the sea, and do not, as 
a rule, return to the land at all. The vacant rookery is taken 
possession of by cows, pups, bulls, and bachelora of all ages. 
The cow-i abandon their young almost entirely, lying out in the 
rollers, where they lazily turn over and over, scratching their 
backs and sides with their hind flippers, in a state of the most 
complete languor and placid enjoyment. The pups ' haul up,' as 
it is termed, along the beaches right and left of the rookery, and 
gambol together all day long. The bachelors — the most rest- 
less animals imaginable — either frolic on the land or display their 
wonderful activity in the water. 

"About three months of this peaceable existence, and the seals 
begin to leave. By the middle of November the greater nnmbor 
have departed. A few, however, stay there tiU they are diivea 
away by snow and rain, both of which are very disagreeable to. 

Seals are, however, allowed to be killed indiscriminately in 
tiie North, in British possessions. "What can be thought of pro- 
wedingfl such as those described by Captain David Gray, of 
Peterhead, an experienced sealer! It was only in 1875 that he 
Wrote; '"Last year the fleet set to work to Idll the seals on the 
26th of March, and in forty-ei^t hours the fishing was completely 
over, tho old ones being sho^ wounded, or scared away, white 
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thousands ni>oii thousands of young- ones were left crying piteonsly 
for their mothers. Theee mostly perished of famine in the snow, 
BB they were not old enough to mate it worth the trouble of 
killing them." Nor are euoh examples in any respect isolated 
oases where inspection of seaHng portiM ia imperfectly carried out. 
"With the Alaska Company the mode of slaughter is different, 
aB we have seen. \Vhen rounded up on the field of blood, they 
pasB through a careful inspection, the old bulls being allowed 
to drop out, care being tafeen previously to exclude females from 
the herd, or "food." "'WhBn," Mr. Clarke says, "the seals have 
reached the killing-ground, thoy are allowed a certain time to 
cool, after which about 100 are i'iven together into an enclosure, 
and the fittest are selected for slaughter. The others are allowed 
to go down to the nearest water, when they at once make their 
way back to tlie sea. The instrument of destruction is a long club 
of hard wood, with which the animals are struck a violent blow 
on the head. One is usually suiEcient. A long, sharp knife ia 
then thrust into the vitals, and the carcass is laid aside ; " and so 
on until a number have been slain, when the work of skinning 
oommeneea. Mr.Earll (United States Commissioner at the FisherieB 
Exhibition) described the Natives as wonderfully expert in taking 
ofE the skins; several, he says, were stripped in the course of « 
minute. In other places, as at Magellan and in Spitzbergen, the 
gun is used as an implement of destruction, but the most humane 
and profitable method is that adopted by the Alaska Company. 

A fair description of the mode in which sealing is carried 
on in New Zealand, is given by the late Ma^'or Heaphy in tha 
following words: "Suddenly the headsman makes a sign for 
'oars,' and they are laid in noiselessly, the bow oarsman pre- 
viously ascertaining the depth of the water, which he quickly 
intimates to the headsman ; the grapnel is dropped over the bow 
at such a, distance that the boat shall not touch, and, taking our 
clubs and lances, we wade waist deep in the water to the rocks. 
It is not yet sufficiently light to discern whether there be any 
seals, but we think we can hear their grunting. It is very cold; 
blowing from the south right into us, with no shelter but a shelf 
of rock, and even smoking prohibited. In half-an-hour or ao it 
becomes light enough to discern objects, and wo suddenly hear 
shouts from the opposite side of the reefs. It ia the captain's 
party starting the seals. We get to the top of the reef as quickly 
as possible, and right in the front of us, almost as thick as a 
drove of sheep, but each taking its own way, come the seals. 
Striking, spearing, right and left ; some of the seals making, 
like pigs, between one's legs, with here and there a tumble and a. 
roil. The captain and his party are following them closely, and 
by the time the last has reached the water, seventy-six aeala are 
lying dead or stunned on the reef." 



Comment or comparison between tlie different modes of seal 
fishing is plninly superduoua. 

Captain Fanning, we are told in the Fiaherist Literature, who 
was a noted sealing master in early times, diatinguislied the 
different ages and sexes of the fnr-seal aa follows: " Full aged 
males called wigs ; the femalea, clap matches ; those not quite so 
old, bulls J all tie half-grown of both sexes, yearlings ; the young 
of nearly a year old, grays, or silvered pups ; and before their 
coats are changed to thia shade, black pupa." 

"It will be seen," writes Captain Charles Bryant, "by the 
foregoing description of the habits of the fur-seal, that the 
conditions necessary for ^eir preservation and increase are very 
flimple. The first is that they be not uunecesaarily disturbed 
during the period of their arrival on the island ; second, that care 
be taken in kill ing, to kill only males, and to reserve enough of 
these for breeding purposes. If those precautions are taken, they 
increase faster than if left to themselves, for when the number of 
males is in escess, the continual fighting on the rookeries destroys 
many of both females and young, which get trampled to death. 
^_£eaidea the skin, each seal will yield \^ gallons of oil." 

^^t_ Captain W. J. Crey, writing to the Secretary of the Marine 
^PS)epartment on the 29th of March, 1661, says of his voyage in the 
^™fitella: "It is only a few years since all the west coast of New 
Zealand was full of seals (rather, perchance, an exaggerated state- 
ment), but there is not one to be seen now ; neither did we aoe 
any at the Auckland Islands during the whole time we were there. 
TJnlesa sealing is put a stop to for at least 1;wo years the seals will 
be driven out altogether. Most of the aealera say themselves that 
it will be a good tiling, and it would give the seals a chance to 
aaoiB round again." The following year it may be noticed that 
""'. Seed assessed our seal trade export annual value at £8,000. 

From the year 1853 onwards the export of seal-skins from 
_ ■ Zealand has been of a very irregular character, as the 
following details from the Staiintka wiU show: In 1855, from 
Wellington, 580 skins were exported; and in 1857, 376 ; when no 
farther record of exportation is found until 1868, when the years 
and numbers run as follow: 1868, 675; 1869, 14; 1870, 369; 

1871, 755; 1872, 2,012; 1873, 1,602; 1874, 1,061; 1875, 2,767; 

";76, 3,417; 1877, 1,503; 1878, 820; 1879, 2,484; 1880. 2,648; 

,881, 1,259; 1882, 353; 1883, nil; 1884, 374. It is worthy of 

Lotice that the party landed from the General Gates, in 1821, got 
more skins in six weeks from the south end of the weat coast of 
the Middle Island alone than have been exported from all our 

sealing grounds during any one year einoe 1668. 
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THli StIA- LEOPAHD {Stenorhjnchus Leptwyx). 
Synoktms — Fhoca Lrptmiix. 

The Small-nailed Seal. 
The Leopard Seal. 

In no group of niamnialia in the worlii, -W6 aie told, doe^ 
moio remain for {urthor investigation than in seals, and mora 
especiBlly does this seem the case with the leopard-seal. AiVlmt- 
erer species it mny be assigned to, there is little doubt but that, 
it belongs to the Pkocidie famiiy, which includes the common seal, 
the monk -seal, the ringed -seal, aad many other actual or imaginary 
Tarietiea La its uumbeis. With the hope, then, of obtaiaing fuller 
information on the seals on the west coast of the Middle Island 
and on the outlying islands of the Colony, some details describing; 
the leopard-seal and others are here given that would noti 
perhaps, he etspetted to be found in a handbook compiled fop. 
popular use. Thus the I'Aocidie family is described in thq 
following niauDer by Mr. Scott; "Hind limbs, when at rest dq 
land, are directed backwards nearly in a line with the body, by 
the integuments of which they are so enveloped and confined as tq 
possess but little or no power of motion, the feet being capable of 
moving only in an obliquely lateral direction. The progression on 
land, therefore, ia effected by means of the abdominal muscles and 
flexible spine, assisted materially by the front limbs. In many 
other important portions of their structure they likewise diSei 
gieatlyi from the eared seals. The skull is but moderatelj 
oiested ; the shoulder-blade is reduced in size ; the pelvis is aom- 
paraticely small, and in its form it exhibits no unusual aexoal 
difference, being alike broad in both sexes ; and the pelvic bonea 
are thin and slender. The hair which clothes the body ia shorty 
ohMely pressed against the skin, more or less soft and woolly., and 
extensively used in the manufacture of articles of wear, although 
greatly deficient in quality to the under-fur which distinguishes 
the fur-seal of commerce." The fur-seal belongs to the family 
known as Otariadce. 

Gentts. — Incisors conical, the outer upper ones large, reaein- 
bling canines, one species excepted; molars distinctly trilobat^ 
anterior one in each ramus single-iooted, the others with two 
roots; muzzle simple, hairy between and above the nostrils; 
whiskers small, wavy, tapering; claws of fore feet small, of hind 
feet obsolete, or nearly so. 

Cnptain Musgrave, who was cast away on the AuciJand 
Islands, and kept prisoner there for some eighteen months, has 
given us in hia narrative a large amount of information concern- 
ing the seals in that portion of the Colony. From the first perusal 
of his journal it would appear that there were at least three 
varieties of seal on the islands, but closer consideration of his 




tBtenaeDts Lardly bearB out the first impreBeion. In page 7 hs. 
jliteB: "In general the tiger-seah keep one side tbe harbour, and 
fto hlaek-teah, which are mucli the largest, the other Bide." In 
the next paragraph he says: ''We also etiw a sea-lion; he Traa 
very large, and had been lighting ;" bbt, in the first appenilix to 
^fcie journal, which is desoribed as "An Account of the Sea-lion and 
ite Habits," the leopard-seal seeniB to be indicated. That there 
were two kinds of seal on the island is certain, aa on pnge 9 he 
writes: "We only eat the cow and calf of the tiger-seal; the blaok- 
aeal is not good," The tiger-seal ia most probably what is known 
4P the leopard-seal, and supplied Captain Musgrave and his com- 
panions with food for many months, and a portion of the journal 
ne kept was written in seal's blood. There ore certain facts to be 
gathered from his observations whiuh are valuable from an 
eoonomic point of view. There is no trouble whatever in diatin- 
ttuishing the male seal from the female. The seals can run very 
feat in the bush. Thejoiirnal commences on 30th December, 1863, 

Pd on February 2!st, 1864, there ia this entry in it conceruiiu^^^_ 
9 wreck : '' I could have loaded her with Bkiue in a month, aj^^^^^l 
ould have been in Sydney before this." ^^^^^| 

At this time, it will be remembered, the New Zealand expc^^^H 
at Beal-sfeins was an uulcnowu quantity. The bulls of the leopard- 
seal are aggressive. Thus detailing what happened when hunting 
for young eeals for their larder, the writer says: "One of the 
s at this moment attEicked by the only remaining one, 
as a tremendous large bull — the largest tiger-seal I have 
in (they wero all tigers )^and he fought like a tiger," In this 
fe they stole on three mobs of seal asleep, thirty or forty in each 
"titob, and among them a great many young calves, which they 
wanted to get without killing the old ones. In ten seconds they 
Vaocked down ten calves from two to three mouths old, and one 
two-year-old seal. Soon aa the seals were awake, young and old 
jiqBhed away to the sea, save the old bull above mentioned. This 
BMs in March. In the same mouth, but later, he writes: "We had 
K'ew houre of moderate weather on Friday, March 18th, and we 
Mfeat to Figure-of- Eight Island, and found the seals, both young 
tuid old, very numerous ; but this time we had a regular pitched 
buttle with some thirty or forty of them on the beach. We 
TUnquished them and got seven young calves. Tliere were four 
o( us ; Mr. Eaynal had the gun, but I did not want bini to fire at 
thorn if we could avoid it, ■ ■ ■ We killed a number of old 
Q^ea, but these we had to Ipave, as they would only have been, 
^gX encumbrance to us, and the seals were running around in such 
numhers and in such a threatening manner that we hurried away 
itf fast as possible. There was a great number of young ones 
{9ft on the island, and there is no doubt but they would have 
landed with increased numbers and attacked us again." X^ 
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f w« Sod the ioOovnp: "Wlwn jvn auipri ae tlia 
tej ■!« ito i ia g «t the e^« (rf the water, tli«j will 
ahnj» raa on aimv ud sake Sor tha liiaJi The last tune that 
Sajraal vaat witboot aw the ifli wa« to; «irag«. In Uta 
maur^MjattaABdOtiohoti. One kft die matts of his t««tii ni 
aa oar. aad aaothsr was goin^ to jiuip mto the boat, bat Sajaal 
thel him- When thej are killed in dw water thej sink like a 
iCone." At Ae end of Uat^ the «sp(ain saTs: "We did net 
M« an; wmln on dHir«, bnt we saw great mnnben in the water." 
On aif IM there is an enliy of the captain and his men going to 
the MOW island for " fresh meat," Irat tbtve were few seals cm 
Aon. "It was flood tide, and I find that tliis is their fiahii^ 
time, ' ' ' CntainmabeeoJleetandcampiJiitheirownparticnilar 
f^TOuad, and also keep together in the water, bnt do not confine 
themselves to any particnJar part of the harbour. This I have 
ascertained from observatioo-" Earlr in June the seals had 
deserted the iaiand. and when the party searched it for freah 
neat in vain they found the seals had not been (here for Bome 
time. There is no doabt about the accuracy of these details, 
[tecau-Ho food and life to the shipwrecked men depended on the 
sealn ; and the extracts here given are preferable to tomes of 
scientific speculation- On June 20th the writer says : " On Mon- 
day morning two of the hands went before daylight to a ^ace 
where wo knew a mob of seals frequent in the night. They 
fonnd great numbers on shore, and just as the day began to 
iiTnak liif.y began to go into the water. They killed two cows. 
It iit evident that they only come up for a few houre in the ni^t 
to sleep, and stop in the water all day." At the end of July, com- 
ptaint i» made of the difficulty in finding seals, "for every time 
we kill any they shift their camp," Up to the end of August 
seals wero on the islands in numbers when they could be found, 
but they became migratory from constant molestation. Early 
in 8i!iitember tho bulk of the seals appeared to have left the 
islaiKl, and black-seal generally had to be taken for tiger-seal to 
supply the larder of the castaways. In October they killed a calf, 
about four months old, "the only instance that we yet found of 
their having calves later than January." December he considers 
the month in which they generally calve. In November the 
bulls returned fat and fierce, just apparently in time to save the 
oaataways from starvation, and the same entiy which announoes 
their arrival takes us round the year, giving us the benefit of the 
record of twelve months' observation. November and December 
appear to bo the time of the arrival of the main body, and May 
ana June that of their departure. If some of tho details here 
n a Tariety of lur-BeEd. instead of the leopard-eeal, the 
information has the merit of being faithful, even if misplaced, 
and tho very fact of its misapplication may be the cause of more 
~ " ' « inquiry. 



in 

HB^ The whole subject Beenia veiy complicated, and reminds 

^^Qte inquirer that there are no less than nine dii!erent kinds of 

seale taken in the antarctic waters, and that one of the seala on 

the Auckland Islniids described by Captain Musgrave is called 

Hooker's eea-beRr, and clasaed as Otaria llaoieri, thus transferring 

_,it from one family to another — a matter, after all, of little im- 

)ortacce, save to scientific men. The only objeot of noticing 

iLe seals on our coasts and islands at all ie the hope that the 

teveniment of New Zealand may expend as much care and energy 

B conserving a native and established industry as it displays in 

BBtering others that are, as it were, foreign to our enTironmente. 

)eal-farming is as practicable as sheep -farming, and far more 

ifitable when properly conducted. 

The sea-leopard has been so named on account of its spotted 
appearance, the general colour of which is a silvery-grey, washed 
with yellow. The markings are irregular, sometimes lighter than 
ie ground colour, with a dark border, and a few uniform black 
"jots interspersed. Young specimens and females occur without 
It attains in some eases the length of I2ft. 
Captain Button says it is found on ice-floes in the antarotio 
a.s, and occasionally in Australia. 

Dr. Gray writes : "The following notice of thia species has 
_ len kindly communicated to me by Dr. Frederick Knox, with a 
skeleton and part of the viscera, which was caught on the const of 
New Zealand : ' It was of a dull yellow olive colour, irregularly 
spotted. The nostrils opened much after the maimer of the 
oetacea, in the form of the elongated fissures, Uin. fi'om the 
extremity of the snout ; whilst the position and vast size of the 
pelric extremities, added to the extreme shortness of the tail, so 
nearly approached in form and appearance the lateral flanks of 
the tails in whales as to deceive any one but a comparative 
anatomist. The specimen was shot and captured in Evane Bay, 
Port Nicholson, in November, 1843. The skin was hairy. The 
etomach of the setil contained numerous fish-bones, a few feathers 
(gulls'), and some conaiderable portions of a pale green, broad- 
leaved, marine fueus. Thousands of a small, hard, round, white 
worm (parasitical) pervaded all pai'ts of the intestines.' " 

Another specimen, a female, was obtained in October, 1870, 
,ftt Double Bay, near Sydney, and kept alive for several days in 
the Museum grounds, where it fed on grass, no other diet being 
at hand. The narrator of the fact adds that it ia not certain that 
a fish diet is absolutely necessary for the subsistence of this 
animal. 



Professor Scott, who found it on Macquarie Island, says it ii 
the terror of the penguins there. 
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SEA ELEPHANT {Morunga eliphantina). 

Stkostmh. — Masrorhinm proboseideus. 
Macrorhmus el^hatitinus. 
Phoea flepkantina. 
Phoca prohicidta. 
Mirounga amonii. 
Cj/stqphora prohoscidea. 

The sea-elephant, in the language of scientific men, belongs 
to the family Cystopkoridm and the genus Macrorhintu, and is thua 
described: Fii-st, as to family: Outer incisors lai^o, formed 
like the canines ; molars, with small compreBsed crowns and 
greatly swollen single roots; head short, broad; muzzle of the 
males furnished with a dilatable bladder-like appendage ; 
■whiskers long, thickish, waved, obtuse at their tips ; nostrils 
large ,- eyes large, prominent ; nails elongated, pointed, obsolete 
in the hinder feet of the Macrorhinus; tail very short. The 
animals, during progression on land, move principally by means: 
of the abdominal muscles and extremely flexible spine, assisted 
materially by their flippers. In repose, the hind limbs are 
stretched backwards in a line with the body. In habits, poly- 
gamous and gregarious. 

Genus. — The adult males possess the power of elongating the 
nose into a tabular proboscis, resembling somewhat the proboscia 
of the elephant. In the female this dilatable appeuda^ i» 
undeveloped. Forehead convex ; hairs of the whiskers very long, 
large, roundish, and slightly waved ; similar hairs in tufts oves 
eadi eye and on each cheek; fore feet with longish elaws, the first, 
one being the smallest; hind feet with the outer toes large, tho 
three middle ones small, all of them without nails; eyes large and 
prominent . — (Scott . ) 

The same gentleman writes: The sea-elephants retain the 
semi- terrestrial habits of the eared seal, although they differ so 
materially from them in the struottire of their posterior extremir 
ties, these becoming so confined within the integuments of the 
body as to possess but little or no power of motion. 

This cramped condition of the hinder limbs, comitton to the 
whole t)f the seal tribe, with the exception of the eared seala and 
the wah'UB, is in this species slightly mitigated by the thich oo^ 
stout form of the pelvic bones, which permite a freer use of those 
members; and by the greater expansion and stoutness of the- 
shoulder-blades, which strengthen the flippers and render theis 
assistance more effective, so that a power of locomotion on land i»- 
attained of an intermediate character between that exhibited by 
^"—iada and Fkocidm. 
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The aea-elephante were formerly found in great abundance 
inha^itin^ many of tho numeroua islandB Ijing between the 
thirtieth degree of south latitude, even to the verge (if the 
antarctic cirde, aa Juan Fernandez, Staten Island, Falkland 
Islanda, South Georgia, Tristan d'Acunha, Kerguelon Land, and 
other spots where saudy beaches and fresh-water awanips exist — 
a geographic range so vast as to compriae at leasi two-thirda of 
the wholo area of that portion of the Southern t^eas comprised 
within the latitudinal belt above specified. Their powers of 
locomotion, however, are bo great that fi'equent stragglers have 
been captured on the coasts of Australia. 

In fact, it appeai-8 that this animal affords another illustration 
of the extensive Itabitat originally enjoyed by certain speties, such 
as the sea-lions and the seals of commerce of the North and the 
South, until driven away by continuous persecution to seek the 
more restricted and outlying homes adequate for their reduced 
_ jHunbers. 

H' Professor Soott writes in The Transactions of the New Zealand 
Wjffttititte as follows (vol. xv., pp. 484, wq.): "In moat of the maps 
■which I have seen, an island named Emerald is put down in 
latitude 57°, a long way to the south of Maoquarie Island. This 
is, however, now generally regarded as mythical, for its supposed 
site was sailed ov«r liy the Transit of Veuus Expedition, and no 
land was discovered. ■ ■ ■ We may therefore safeiy con- 
sider that Macquarie Island is the most southerly island of the 
outlying membors of the New Zealand group." 

Its position is generally stated as 54° 19' 8. and 158° 48' E. 
Mr. Scott, in the latter end of 1880, visited the island in the 
Jessie Nicool, wishing to notice how many memliers of the New 
Zealand flora survived in that high latitude, and wbat changes 
in appearance and haljit these had undeigone in suiting them- 
selves to the rigorous climate, and to see and to study, as far as 
practicable, the a ea- elephants which make it their aunimer resort. 
The island, according to Captain Cowper, who, in the Jessie 
Niocol, has madu a number of trips there, is wrongly ^nt down, 
on all the charts, being at its north end 54' 26' and at its soutk 
end 54° 44' south, and in longitude lying between 159° 5' and 
159° r east. It is about 18 miles long and 5 miles broad. The 
Professor gives the island a barren character, but tells us in- 
directly that it has long been a sealing station. It is a solitaiy 
island, he says, but it has two outlying rocks — one called the 
"Bishop and Clerk," 30 miles from the south end of the island, 
and one called the "Judge and Clerk," 7 miles to the north of 
the North Head, but gives its no information as to the origin of 
their names. 



As little is known about Uacquarie Island, Uie FTofess(H''ii 
fiboit dcacription may be here incorporated, with the idea of dif- 
ftuin^ a knowledge (d an island which may yet prove of cummerdal 
value to this Colony. He describes it as exceedingly hilly, but 
singularly adds: "The hills, howerer, are of no great height 
— not more than 600ft. or TOWt., aa I should think. They rise, 
as a rule, almost directly from the eea, leaving but a narrow 
interval of ebiogly beat-h ; while occasional spurs run out from 
wide open hays, which afiord no shelter to Tessels. Towards the 
north end of the west coast there is a greater extent of flat land 
between the hills and the sea. Between the steeper part of the 
hillside and the shingle, there is always a more gently- sloping belt 
of extremely swampy land. And here the tussock grass grows in 
' Uaori heads ' above the soft, treacherous mud. At bath ends of 
the island, however, the limd rises in cliffs abruptly from the seaj 
and the North Head forms a bluff distinct from the rest of lie 
island, and only connected with it by a narrow neck of sand, 
through which the sea in stormy weather has been known to 
break. The west coast is, as might he erpected, more cut into by 
the sea than the east, but there are no bays suitable for harbours. 
At the south-west comer of the island there is, indeed, a beautifal 
deep bay called Caroline Cove, com.plet«ly sheltered from every 
side except the south-weat. It is completely open to thai 
quarter, however, and as the prevailing wind blows from the 
Bouth-west, and therefore straight into the bay, it would radier 
prove a trap to any vessel that anchored in it. There aro slill 
visible on the beach the remains of a vessel which was wrecked in 
this manner. The sealing vessels always lie some distance off the 
coast, ready to slip and go to sea at any moment. The oil, in 
large casks, is floated out to them. The Caroline Cove wreck is 
not the only vessel that has gone ashore on Mecq^uarie Island, and 
there are still to be eeeu the graves of some of the shipwreokod 
seamen. On the bit of plank which served as headstone for one 
of them, I was able to decipher the name — John Bilsham— hut the 
date was illegible. The interior of the island shows the rooky 
tops of the hills blown perfectly hare by the wind, and fissured by 
the frosts ; and in the hollows of the uplands lie a number of littw 
lakes which empty themselves by streams. These either make 
valleys for themselves down to the sea or tumble down the stoep 
hillsideB in miniature cascades. The general appearance of a 
Macquarie Island landscape is barren in the extreme. There ia 
not a tree or shrub on the island, and what vegetation there is 
has a great deal of sameness— long stretches of j ellowish tusaook, 
with occasional great patches of the bright-green Stilboearpt 
polaris, or of the peculiar sage-green PUwophyllum. These, with 
the rich brown mosses near the hill-tops, are all that strike the 
eye in looking at the island from the sea. This paucity of specieB 
e of the characteristics of the flora of antarcBc islands." 




Professor Seott'e notice of the sea-elephant is as follows : — 

" MoTMnga elephanlina (Sea Elephant). — This is the largest of 

the seals, and receives its name of elephant from the curious 
manner in which it elongates its nose when excited or angry. It 
is regularly hunted for its blubher, which forms a thick layer 
underneath the skin. Macqnarie Island is the only place near 
New Zealand where these elephants are found ; but they are com- 
mon on the shores of Kerguelen Land and the neighbouring 
islands, and occur even as far north as Juan Fernandez. I 
me of the larger males I saw to be over 20ft. long, 
e females, however, are very much smaller. They are thick in 
[oportioB, and are huge, unwieldy creatures. 

"The usual colour is a yellowish-brown; some, however, are 
(dder in colour. The young ones are almost black. For about 
^e week after their birth they retain a beautifully soft, furry 
Jat, also black in colonr- 

" The main peculiarity of these creatures is the mobility of the 
This, when the animal is asleep or undisturbed, presents no 
diarity. Irritate him, however, or see him naturally excited, and 
1 will soon see the curious change which rage produces in his 
He invariably, however young, rears himself, sometimes at 
oth ends, and opens his mouth to its fullest extent, showing all 
H teeth, and uttering a peculiar harking roar. At the same time 
the nose in the adidt males undergoes its pecuL'ar change. It ia 
partly by air being blown forcibly into its elastic-aided eavitj', and 
to a certain extent by muscular contraction, puffed out in great 
sacs above the animal's head. It elongates as well as swells, and 
hangs down as a trunk for some inches in front of its mouth. 
None of the plates of the sea-elephants which I have seen repre- 
present this naaal swelling at all as it ia. I was fortunate enough 
^wio see two large animals thoroughly angry. I was not able to 
^■pbserve much of this animal's habits during the few days I spent 
^^■n this island. I usually saw theiu Ijing asleep in groups on the 
^|5flungle or in the long tuesooka near the fDeach. I sometimes saw 
them gambolling in the shallow water among the kelp, and occa- 
sionally I noticed them fighting in a half-hearted sort of way. 
The scarred hides and broken tusks of the old males, however, 
bhow that they sometimes have savage encounters. In fighting, 
^hey rear themselves against each other and try to seize their 
opponent with their large canines. These are the only teeth they 
fculd use for such a purpose, as the others barely pierce the gum. 
■e never to be seen feeding on the island, and during the 
breeding season live on their own fat. Little or nothing in the 
ray of food ia ever found in their stomacha, but these and the 
loteBtineB are infested with parasitic worms. 



BB4 BBSLB. 

" The island is nerer entirely deserted ty the sea-elephantfl, 
Imt by far the greater number are to be found after October, 
when they oome up to calve. The period of gestation is said to 
be eleven months. The cows, I was told by the sealers, euckld 
their young for three weeks, and then wean them by deaertuig 
them for a time. "V^Tiether this be the case or not I cannrt 
eay, but I certainly often saw very young animals lying on the 
beach apart from the adults. 

"The sealers say that a bull is not worth killing for its 
blubber until it is three years old. The tongue of this animal 
when well cooked is excellent eating." 

Mr. A. "W. Scott aaya : "The aged male acquires a lengtk 
of soft, and a girth of 20ft., doubling the dimensions of the great 
elephant itself." 

"When taken young they are easily tamed, and become very 
affectionate. One petted by an English sailor became so attnoheq 
to his master from kinil treatment for a few months that it would 
«ome at bis call, allow him to mount upon his back, and put hia 
hands into his mouth. 

It is said by another authority that when the females prodnoe 
their young the males form a line between tliem and the sea to 
prevent the desertion of their charge, even for the shortest spade 
of time. This period of nursing and imprisonment lasts for seven 
or eight weeks, during which time tiie females are debarred from 
food, and become extremely emaciated. 

An adult male will yield some 70 gallons of oil, and which in 
quality, Mr. A. W. Scott says, is limpid, freo from smell, nevra 
becoming rancid, and in burning smokeless. It is greatly 
adapted for softening wool, and for other purposes in the ntaua- 
facture of cloth. The hide ia used for carriage and horae 
harness. 

The food of the eea-alephant is said to consist principally of 
cuttle-fish and seaweed. The curious can find some further detailB 
about the sea-elephant in M. Peron's voyage to Australia. 

As the Gk)vemment purpose leasing the right to seal within 
the Colony of New Zealand— which extends within the area com- 
prised between the 162° east longitude and 173° west longitufle, 
and between 33° and 53° of south latitude- — it seemed e.xpodierit 
not only to describe the species of seals found within its limits, 
but to furnish some information as to the extent of the sealing 
industry in the past, as an index of what it may again i 
imder careful and wise conservation. 




Hhe recent increase ia the price of whaling products has been bo 
jmarked, and givea indication of being so permnaent. that, coupled 
[With the remembrance of the large ptoportions the whaling trade 
t New ^ealand assumed some fifty years since, it seemed as 
aecessary to give somo details about past whahng as about past 
joaling. That the whaling trade had talien a new doparture was 
torident to those who watched the marlcetB some three years since; 
ihe only matter for doubt being how long the improvement would 
last. 

The expansion in price was in this mannnr illustrated in 
&e Whalemen'g Shipping List (published at New Bedford) on the 
]J4th January, 1884. The Whaletnmi's Shipping List, it may be 
aid, is the main organ of the whaling trade. "The following 
oyage by one of our whftlera was made up after the cargo was 
old, Maroh nth, 1B33, nearly fifty- one years ago: 9,800 gallons 
perm-oil, at 70 cents; 59,567 goLlons of whale-oil, at 20 centa; 

R 4, 4841b. of whalebone, at llj cents per lb., amoitating to 20,439 
ollara. To-day the same cargo would bring 99,517 dollars." 

Let «8 taie a retrospective view of what may be called the 
pld New Zealand whaling trade. 

The first whaling station in New Zealand was established in 
1827, at Preaervation Inlet, Hear the south end of the Middle 
md, and in a few years, we are told, there were twelve stations 
Isetween that place and Banka Peninsula. Mr. Charles Enderby, 
who was examined before a committee of the House of Commons, 
trior to the founding of this Colony, stated that whaling ships 
Waited New Zealand as early as 1794 ; and that about the begin- 
Sing of this century the New Zealand coast seems to have been a 
'preU-reoogniaed whaling- ground. Our first-qU.oted authority is, 
ever, careful to state that whale ships came to New Zealand 
ibout the beginning of the century, when it was ascertained that 
be coasts abounded in seals, and that numerous whales ^-isited 
■took Strait, Queen Charlotte Sound, Dusky Bay, Banks Peninsula, 
ftiTerty Bay, Hawks Bay, the Bay of Plenty, the Bay of Islands, 
ttd a large number of other places. Mr. Mackay says that the 
fctercoaree with the Natives was marked by great cruelty aad 
fiiiustioe on the one part, great treachery and dishonesty on the 
0tlier, and a revolting bloodthirstiness and spirit of reveuge on 
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both sides. Excepting in the sole instance of an English sailor, 
the only survivor of a shipwrecked crew, who lived some years 
among the Natives, • * • there is no record of other white 
men having lived on shore between the years 1793 and 1814." 

Wakefield states that whaling stations were laid out about 
1827 in Queen Charlotte Sound, Kapiti, and Cloudy Bay. It was 
in this year also that, having purchased large supplies of guns 
and ammunition from whalers in Cook Strait, that Te Bauparaha 
crossed over to the Middle Island. Whalers were at the Bay of 
Islands when visited by Breton in 1831. In 18 33, Messrs. Q-. and 
E. Weller, merchants in Sydney, founded a whaling establishment 
at Otago, which was for a short time the most sucoessful and 
important of any on the coasts. In 1834 the whales caught yielded 
310 tuns of oil, beside bone, and for several years there were on 
this station from seventy-five to eighty Europeans constantly 
employed. In 1840 the oil fell off to 14 tuns, and the fishery 
was abandoned. Waikouaiti was a whaling station in 1837, and 
came into the possession of the late Mr. John Jones in 1838, 
when the catch was forty-one whales, yielding 1 45 tuns of oil and 
one and a-haK tons of bone, valued in New Zealand at £1,500, or 
£4,500 in the London market. In 1838 two parties established 
themselves at the New River, Southland, and fished with success. 
The Lynx, a ship of 500 tons, came into the river for oil, and on 
going out with a full cargo ran ashore and got lost. The most 
westerly whaling station on the southern coast at this time, it 
appears, was Aparima. 

The valuable whaling statistics preserved and compiled by 
Dr. Shortland may here appropriately be inserted. 



STATISTICS OF WHALINa STATIONS SOUTH OF BANKS 

PENINSULA. 



Names of Places. 


Owners or Superinten- 
dents. 


Year. 


Boats 
Employed 


Fish 
Caught. 


Oil in 
Tiinn, 


Bakituma, or 


WiUiams . . 


1829 


3 




120 


Preservation 




1830 


4 




143 






1831 


4 




152 






1832 


4 




115 






1833 


4 




156 




J. Jones and W. 


1834 


3 




114 




Palmer 


1835 


4 


46 


176 






1836 


5 


45 


170 



STATrSTICS OF THiLING STATIONS— C<wh»w<I. 



Karnes of Flocea. 


dente. 


Tear. 


"1 


it 
1 


Oil in 
Tun*. 


Aparima, or 
Jacob's Eiver 


J. Jones , , 


1639 
1840 
1841 
1842 
1843 


= 


- 


80 
101 
60' 
40 
SO 


Omaui, or New 
Eiver 


Jose and WiUiama.. 
2nd Tiabery (Brown 
and Carter 


1838^ 


- 


- 


120 


Awarua, or Blufi 
Harbour 


J. Jones . . 


1838 
1839 
1840 
1841 
1842 
1B43 


2 
2 
2 
2 
3 
5 


_ 


53" 

80 
65 
60 
67 
60 


Mataiira,OTToiB. 
Tois 


Chasland, and James 
Brown 


1835 
1836 


- 


11* 


30 


"WMtawa 


Groce (Sydney) . . 
J. Jonee 


1838 
1839 
1840 


- 


~ 


50 
40 
3* 


TaatuJm 


William Palmer . . 


1839 

1840 
1841 
1842 
1843 


_ 


U 

11 
11 
9 
2 


74 
72 
53 
36 
10 


Matau, or Moly- "William Palmer . . 


1838 




S 


25 



.. Two apenn-wtdleH also were oanght this year. 

2. Theas two finhmtti were abandoned after tbis aeaaon, tiie Lynx, i 

vmeel of dIiIi tunti. with a full cargo ot oil, having been wredred in 

going out of the harbour. 
a. Ten tons may be added to each year's prodnoe for tonguers' oil, 
4. Bleren whalaB were caught in eai ' ' ■". ■■ 

bdng no caeka at the station. 



a daya. The ojl waa loat, there 
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STATISTICS OF 'WHALING STATIONS— Coii«iw«?. 










'S 


. 




Naiaes of Places. 


Owners or Superinttn- 
dents. 


Year. 


Boats 
Employ 


Caught 


Oil in 
TnnR. 

1 


Taieri . . 


Weller 


1839 






ro 






1840 


— 


3 


15 






1841 




2 


8 


Otakou . . 


a. fi-nd E. VVeUer . . 


1833^ 


4 


p 

sl 


128 






1834 


8 


0) C8 


310* 






18353 


12 


2 OS 


260 






1836 


12 


■^1 


210 


Otakou and Pura- 




1837 


12 


from 

)f oil 1 


272 


kaunui 




1838 


12 


213 




. . 


1839 


12 


1i 


65* 


Otakou . . 


J. SLoare 


1840 


2 


|l 


14* 






1841 


2 


6" 


10* 

• 


Waikouaiia 


Wriglit and Long . . 


1837 










J. Jones 


1838 




41 


145 




• 


1839 






125 






1840 






104 ■ 






1841 




9 


40 






1842 




4 


11 




J. Jones and others 


1843 


— 


5 


23 


Onekakara, near 


J. Hughes . . 


1837 




23 


88 


Moeraki 


. 


1838 




27 


119 






1839 




25 


108 




• 


1840 


• 


19 


55 






1841 




9 


54 






1842 


. — 


2 


9 






1843 


— 


1 


8J 



1. An equal number of Natives and Europeans were employed in the first 

four years ; latterly, only half as many of the former. 

2. The American «hip Columbus also caught 200 tuns of oil in the haibovr 

this year. 

3. To this quantity must be added the oil produced by the vessels, four or 

five in number, that fished in the harbour this year. 

4. During these three years nearly an equal quantity of oil was taken hy the 

shipping which entered the harbour as that by the shore parties. The 
number of Europeans employed on the establishment from 1838 to 
1840, indunve, averaged seventy-five to ^ghty men. During the 
Team 1841, 1842. 1843^ nineteen sail of Tessels entered the htu^oiiry 
principally French. 
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An analysis of tliese retitmB will ehow that the southern 
pfceriod of whaling prosperity for ahore parties waa from the yeare 
1833 to 1841 inclusive, the grosa anuual yield of these stations 
to the shore parties being ae follows; 1833, 243 tuns of oil; 
1884,466; 1835, 374; 1836, 416; 1837, 580; 1838, 725; 1839, 
«43; 1840, 430; 1841, 383. There may, perhaps, be similar 
records of the take of the northern whaling stations, but the 
oompiler has not been fortunate enough to meet with them in hia 
somewhat hurried investigation. 

How large a factor New Zealand was, before 1840, in the 
Southern British whaling trade — which at that period had its 
Lead- quarters in Sydney — may in some measure be gauged by 
the folLowing data, to be found in one of the appendices to the 
TTnited States Exploring Espedition, commanded by Lieutenant 
Wilkes:— 



Eetuks c 



Oil 



ETC., ExpoKTED FEOU New South Wales, ieom 
i Teaks 1830 to 1840 tnclttsive. 





Sperm 


Black 










TnnB. 


Tuna. 


^1880 


983 


98 


*-1831 


1,371 


505 


1832 


2,491 


695 


■1833 


3,048 


418 


1834 


2,760 


975 


1835 


2,898 


1,159 


1836 


1,682 


1,149 


1837 


2,559 


1,565 


1838 


1,891 


3,055 


1839 


1,578 


1,229 




1,854 


4,297 
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Soalsldiu. 


Value. 


No. 


£. 


9,720 


59,471 


4,424 


95,569 


1,413 


147,409 


1,890 


146,855 


890 


137,854 


641 


180,349 


386 


140,220 


107 


183,123 


3 cases 


197,644 




172,315' 


474 


224,144 



According to Lang, "The French whalers were employed 
hiefly, though not escluBively, in the pursuit of the black- 
whale. ■ The Colony exported to Sydney," he wrote, 
Q one year not less than 71 tons of whalebone, an article which, 
ffenerally sells at £145 per ton in the London market. 
Now, OS each whale affords about 5cwt. of bone, there must have 
been not fewer than 284 whales killed by the parties belonging 
to the mercantile house to which I refer. ■ ■ The whales 
eaoght on the New Zealand ground yield one-third more oil than 
An animal of its size and species caught in any other part of the 
»orid." 



Names of Pii^- 
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STATi . ^^y Y^y there are several large whaling 

" a,\i" that* large sheet of water is visited by 

^. ntu'k- whole." 

■fJtt^rally established, Dr. Shortland tells 

" ,^;]^vl«. close to which there was deep water, 

'.» ^vuld be had of the offing and of any 
Taieri . . lam-e to sport there. It required, he con- 

4 money to equip a whaling station. A pair 

*^vttHi in order to raise the immense carcasses 

-?j^v could be more conveniently and expedi- 

, ', \'^ also necessary to build "trypots," in which 

^^'^-^ '•'■ ^ j^j. Three or four well-built and well-found 

u v>utfit. All these establishments seem to have 
A the same system. What that system was like 
jMpily tells us: Some merchant at Sydney m.ade 
^ * outlay. The men employed in the active part 
^ I*" i^d by receiving a certain percentage of the oil 
♦^ following was the ordinary scale of payment: The 
^I'sshawwas l-18th: a headsman's. l-2Sth: a boat- 
^•vih* a CvX>ihVs or carpenter's, l-70th. or monthly 
^Innao*** 1- 100th. The remainder was the share of 
.c. at whi>*o expense the station had been fitted out, 
^Tii the ailv:mtage of taking the oil at his own valuation, 
X very niuoh iu his favour, as is evident from comparing 
~ .- whii*!* ir was usually bought in New Zealand with its 
ie London market : — 



0: 



'^w*K 



J843. I:^ Nev Z£ala>-d. Ix Loxdojt. 



j^hWk oil i.*i^ to £12, paid in rum. goods, £30 cash. 
■**^*^j^jj and part cash 

'nja of bo««\ por £50 to £56. paidinnmi. goods, £160 and up- 
^ and part cash wards cash. 

l)«ruv^ fho whaling season the store was allowed to remain 
^nptVi ^*^*' *** «vH»u as it drew to a close a ship came with a 
^-Aj\* ,\f M^urits and goods suited to the tastes of the place, and 
^iim'Cih) <* i'<»furu freight of oil. Each man had then a credit to 
All rt«\o««t ol" hi« share, if he had not. as was generally the ease, 
My \\\\\ \M^^ '** ^^ *V** ^^^*^- Forthwith all hands gave themselves up 
h\ ilnuK lUo infaiuvMis rum. or arrack, with which they were 
mipt^U^^^l **"*^ coutimied to do so as long as this credit lasted. 
1*h«^\ foilo\^o\l Hoveral months of idleness and misery, during 
v^\\\\\\ i^»\\ won* badly fed. and frequently became a prey to 
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tmnm», or " the horrors," ns they aptly call that disease, 
Letimes, haviag exhausted aU their rum and eatables, they 
Id embark in a body ajid visit the nearest station, where, if 
(y fuimd their comrades in a better plight than themselvea, they 
uld remain till they had eaten and drunk up oU they had ; and 
m, with increased numbers, make an inroad on the next statioQ, 
till all within reach had become reduced to the same 
ite of poverty. The merchants who fitted out these stations 
encouraged this mode of life as much as possible in order to bring 
'into tiieir purse a larger gain; for, instead of paying in cash for 
the oil, they paid in property, which waa retailed at a price much 
above the coat in Sydney. Thus the established, price of lib. 
weight of tobacco waa 3a. Cd., which tobacco had been purchased, 
■y likely, but a short time before from an Aniericati whaler at 
per lb., and, ot course, no duty had been paid for it. The 
lea being generally in debt, and, having no money, were in a 
lanner bound to the place, for there they could always obtain on 
'credit, from time to time, a supply of neceaaaries just sufficient to 
beep them till the commencement of the next seaaon. Indeed, it 
would have been difficult for any of them to leave the country, for 
no other vesaela ever came near except thoae of their employers, 
in which, if they had wished, they could not have obtained a 
passage. Not even a letter from them waa suffered to reach their 
mends at a distance, all alike being destroyed at sea, as there 
existed a great jealousy lest any information relative to the 
fisheries should be made public in Sydney. The difEeront whaling 
partiea, in 1840, on both shores of Cook Strait, near Banks Peuin- 
Bulu, and stiU further south, were reckoned to produce 1,200 tune 
of oil annually, and were composed of some 500 white men, beside 
Nativea. Aa many as thirty-nine whale-shipa were seen in Cloudy 
Bay at one time. In 1843, when wholes had become comparatively 
scarce, twenty whalers at one time were aeen in Port Chalmers. 

Dieffenbach in his report saya: " In Terawhiti there are three 
whaling establishments. The proprietors have a number of boats 
in their aemee, manned by white people and Natives. Sometimes 
the minor settlers have boats of their own, and sell their oil to 
the former. ■ ■ ■ From Terawhiti fifteen to twenty boats go 
out every morning. The boat-steerer is a Eiiropean, and the crew 
Natives. In Cloudy Bay there are three similar establishments. 
Prom May to October the whales visit the bays to bring forth 
'^eir young." 

The bulk of the whales killed by the shore parties were 
chiefly cows and their calves. Calves a year or ao old were called 
"ecraga," and yielded about 4 tuns of oil. From analysis of 
Dr. Shortland's statistica it will be seen that a large proportion 
of the captures must have been calves. One of Dieffenbach's 
earliest notes is: "We passed several huge carcasses of whales 
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ider Tvatfir." The blatk-whale was the kind generaHy 
, giving as tliey did more oil than either the fliback or 
the hiimpbaok. The black-whale wrb also leiie difficult to oaptore; 
the calf, inexperienced and slow, was easily dealt with, and its. 
baleen, moreover, was of a superior quality. The Bperaa-whalS' 
keeps in deep water, as do the malea of the black species. The 
sperm-whale is cosmopolitan, it being now conceded that there is 
but one species in all seas. 

"A blaek-whale, 60ft. in length, in 1840," Dieflenboch Bays, 
"was regarded aa of an unusually large size. The whaling season 
in this country is from May to October, or was when the cows 
came to the coasts for the purpose of calving. It was then the 
shore-whalera found their occupation." The same writer, who had 
better opportunities of obtaining information about this branch of 
the cetacea than we have, says: "The migrations of the whale are 
the most interesting part of their history. They arrive at the 
coasts of New Zealand in the beginning of May, from the north- 
wardj go through Cook Strait, Keeping along the coasts of the 
Northern Island, and pass between the latter and Entry laluid. 
This is borne out by the fact that they are never seen on the 
croposite coast, nor do they enter the northern entrance of Queen 
Charlotte Sound. From Entry Island they sweep into Cloudy Bay, 
and at the end of October they go either to the eastward or return 
to the northward. In the begmning of the season the ehaeeis 
said to be most successful in Cook btrait and Terawhiti; in the 
three latter months in Fort Underwood. From the month of June 
they begin to show themselves near the Chatham Islands, where 
their number increases with the termination of the season. 
During the remaining six months of the year the ships cruisine 
in the whaling ground fall in with many whales. This 
whaUng ground extends from the Chatham Islands to the 
eastward of the Northern Island of New Zealand, and from 
thence to Norfolk Island." From the whaling stations at Tera- 
whiti, Cloudy Bay, Porirua, Banks Peninsula, Entry Island, Evaa 
Island, Taranaki, and Table Cape, the same writer aaj*, the 
n her of whales annually captured was about 120; and as each 
ale averaged about 6 tuns, the annual yield alone from thai 
part of New Zealand would be about 720 tuns. 

During the year 1836 no less than 186 whaling vessels visited. 
e Bay of Islands, of which number ninety-eight had American, 
■ners. Fifty vessels, entering the bay during the six months 
ended December Slat of the same year, had on boai-d 36,700 
barrets of oil. Thompson says that in that year no lesa 
than thirty-six whale-ships were at anchor in the bay at one 
time. In 1838 the arrivals of whalers were of the following 
nationalities: American, 36; English, 23; French, 21 ; Bremen, 
' ; New South Wales, 24 ; from the coast of New Zealaml, 6. 




The American whaling fleet actively eiaployed on the coast d 
Iffev Zeftlftad in 1840, Wilkes computed at 100 sail. 

In 1843 Brodie eays the oil caught on the New Zealand ooast 
tonnted to 1,290 tuns, which, at £IS a, tun, was equivalent to 
It em.ployed eighty-five boats and some 730 men. The 
i of whalehono was stated at 75 tons. 

"Whaling stations varied greatly in size. The one at Te 
ritu, in Queen Charlotte Sound, contained ia 1839 thirty 
touses. Aparima in 1843 had a population of twenty white men, 
while in 1850 no leas than 107 European whalers were resident in. 
Stewart Island and Foveaui Strait. 



_^ IS 

^^^op( 

^ftlrthi 



The whaling stations dependent on Wellington in the season 

,rf 1844 were as follows : North Island : Mana, 2 boats ; Kapiti, 

Hawke Bay, 1 1 ; Palliaer Bay, 3 ; Taranaki, 2 ; Terawhiti, 

Middle Island : Port Underwood, 7 ; Kaikoura, 8 ; Port 
Banks Peninsula, 9 ; Waikouaiti, 2 ; and stations 
farther south, 11. These sixty-eight boats employed in their own 
management and that of the small craft attending on them about 
650 hands. In the season of 1844 they obtained 1,215 tuns of oil 
and 49 tons oi whalebone, worth together in the London market 
wme £50,000. 

In 1845 Kapiti was considerably reduced as a whaling 
station, though then the largest in New Zealand. There 
"len only about fifty or sixty Europeans employed, though ( 
rs previously Power said there were seven establishments, 
island, all larger than the one remaining. At that time tl 

) four European women on the island. 

From, the whaling statistics published in the Imperial Parlia- 
mentary Papers of 1838 it seems evident that the whaling trade 
at the Bay of Islands mainly consisted in the calling of vessels 
eoigaged in the sperm-oil fishery. Of the fifty vessels entering the 
bay, alluded to in a previous paragraph, no less than thirty-six 
■were thus employed, the remainder being engaged — with one 
exception, which had 1,500 barrels of black oil on board — in the 
conveyance of merchandise. Of these thirty-sis vessels engaged 
in the sperm-oil business, no less than thirteen were from America, 
and their catoh would not appear in, tho returns, obtained by 
lieutenant Wilkes, from the Customhouse authorities in Sydney, 
asid which are to be found on a, previous page. It is only by 
gathering and grouping such facts as these tables show that 
aught like even an incomplete outline can be seen of the whaling 
trade as a whole in these waters in the decade between the yeara 
1830 and 1840. The sperm-whalers used the Bay of Islands as 
their port of call. whUe the black oil whalers were generally found 
about Cook Strait and further south. So at least the table above 
nfeired to would indicate. 
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The following details are gleaned from official records : — 
TABLE OF EXPORTS OF WHALE FISHERIES OF NEW ZEALAND. 



Date. 


Whalebone. 


Whale OiL 


Si)ennOi]. 


Whale- 
bone 
Value. 


Whale Oa Sperm Oil 


Cwt. 


Gals. 


GalR. 


Value. 


Value. 










£ 


£ 


£ 


1841 




106,848 


1,134 




7,152 


230 


1842 




98,790 


10,237 


— 


5,838 


1,984 


1843 




167,958 

and 

256 Casks 


4,032 

and 

38 Casks 




16,168 


1,686 


1844 




252,504 


10,584 




18,292 


2,414 


1847 




151,704 


15,254 




8,711 


3,951 


1848 




53,676 


6,552 




3,251 


1,401 


1849 




13,230 


25,396 


— 


918 


5,184 


1850 




13,230 


5,964 




1,276 


1,091 


1852 




13,104 


45,360 




981 


9,080 


1853 


96 


51,269 


50.761 


574 


8,096 


14,180 


1854 


34 


14,375 


33,112 


118 


2,910 


8,070 


1855 


69 


25,472 


9,424 


421 


5,566 


3,181 


1856 


68i 


37,238 


9,828 


500 


7,194 


3,320 


1857 


871- 


56,700 


4,572 


795 


10,535 


1,407 


1858 


54J 


40,824 


7,308 


644 


6,208 


2,011 


1859 


134f 


66,024 


2,799 


1,495 


11,183 


729 


1860 


94J 


5,840 


7,070 


1,034 


832 


1,840 


1861 


41i 


2,216 


9,155 


180 


326 


2,905 


1862 


46J 


7,056 


2,445 


483 


1,028 


722 


1863 


27i 






165 






1864 


47i 






375 


— 


— 


1865 








73 




— 


1866 


30i 




600 


238 




100 


1867 


17 pkgs. 






105 


— 




1868 


8 pkgs. 




6,612 


100 




996 


1869 


46 


22,541 


7,640 


305 


3,938 


1,676 


1870 




23,454 


29,978 




1,349 


6,700 


1871 


27 


3,893 


42,920 


252 


568 


11,725 


1872 


60 


13,846 


2,982 


760 


2,970 


632 


1873 


31^ 


5,787 


6,958 


112 


841 


2,057 


1874 


— 


17,326 


6,964 




2,614 


2,110 


1875 


3 


20,845 


7,775 


3 


4,100 


2,894 


1876 


10 


8,791 


18,572 


101 


875 


6,070 


1877 


143J 


17,064 


15,047 


110 


280 


4,032 


1878 


47i 


37,801 


17,483 


371 


7,718 


4,841 


1879 


28 


3,640 


15,707 


948 


728 


3,745 


1880 


32 


2,160 


23.969 


603 


265 


5,251 


1881 


10 


1,880 


22,686 


132 


260 


5,059 


1882 


19 


8,499 


18,194 


40 


1,050 


4,366 


1883 


79J 


22,463 


6,716 


822 


5,766 


1,277 


1884 ^ 
1886 1 


182^ 


12,709 


25,021 


8,511 


1,867 


5,547 


32 


12.902 


49,11% 


\ 1,451 


. 1,724 


7,418 
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In cotiueetion with ttiis table there are several important 
things to BRy. The parttoulu.ra cannot be obtained for the yaora 
1845, 18-16, and 1851. The figures for 1841 and 1847 are for the 
■whole Colony, and for 1848 and 1852 for the Province of New- 
Ulster only. Prior to the year 1868 the Customs import and 
export returns are sadly defective ; but in that year the Customa 
authorities supervised their preparation, and they have been so 
prepared ever since, every care being taken to secure correot 
returns as to values and q^uantities of goods imported and exported. 
Prior to that date — i.e., 186S— it is feared that Uttle reliance 
can be placed on the figures in the foregoing table, as it is mani- 
festly impossible that they can represent the full quantity aad 
value of the whaling pi-oducts exported. Thus from 1841 to 1&52, 
inclusive, the books of the Customhouse at Wellington alone show 
that no less than sixty-one vessels cleared out laden with " oil and 
bone," as it was then the custom to call such cargoes. Those 
vessels were of the tonnage from 50 to 580 tons, but chiefly from 
200 to 400 tons each, of which twelve cleared for London, and 
moat of the rest for Sydney and Hobart Town. The object of 
getting grouped together what figures we possess is, however 
imperfectly attained, which was to show what a large trade we 
once possessed, which has now apparently been relegated to 
strangers or become extinct. 

The ambergris of perfumery occasionally is found among our 
exports. Thus, in 1883, the export was 83i-lb., and in the year 
following 125i^-lb., representing a gross declared value of £6,364. 
It is obtained, as is now inown, from the excreta of the sperm- 
whales, and is, we are told, probably derived by them from the 
cuttle-fish, upon which they feed. It is usually found floating on 
the seas of warm climates. 

The following appear to be a list of some of the Now Zealand 
"whales ; but any attempt to get them into order reminds one of 
the perfilesing habit the Maoris have of changing their names. 
Thus a youth you may have known very well, say as Tata, may 
become Eupene aa soon as he passes his teens; be called Karai- 
tiana when he takes his first wife ; Tareha when be ventures on a 
second; and something else when he becomes a widower; and so 
on till he dies, his identity being perplexing in the extreme to 
those not personally acquainted with him. The above may be 
an extreme illustration of the Maori habit of change of name, but 
it is ijuite emblematic of the large number of names bestowed on 
whales, as those of almost all kinds have as many alias's as a 
man well known to the police, anxious to escape identification. 
Thus the species named in the following page have, in most cases, 
at least half-a-dozen other names given them, from a porjietual 
recurrence of scientific baptisms, each godfather naming them as 
Mb humour dictated. 
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The American record of whaling, before the rise in the price- 
of whalebone, was by no means discouraging; far better, indeed, 
than is generally imagined. Steamers were being used in the 
trade ; the North Pacific whaling fleet in 1 882 consisting of 
forty veaaels, of which four were steamers. The value of th© 
products of the United States whaling industry in 1880 waa 
2,636,000 dollars; the yield included 37,614 barrels of Bperm-oU 
and 34,626 barrels of whale; 458,4001b. of whalebone, worth 
JOT, 000 dollars ; and 5,46o dollars' worth of ambergria and walrufr 

Theeatohof the NorthPaeificfleet in 1881 included," Hittell 
says, "354,0001b. of whalebone, worth from 2 dollars 20 cents to 
2 dollars 30 cents; I5,U00lb. of ivory, worth 60 cents; and 21,000 
barrels of oil, worth from 34i- cents to 35 cents a gallon." Wilkes, 
over forty years ago, wrote : "At a steady price of 33 cents par 
gallon for whale-oil, voyages would yield a handsome return. 
Allowing 850,000 dollars for the bone, 280,000 dollars for the oil, 
1,000 dollars for the ivory, there is a total for the season's' 
work— an average of 57,000 dollars for a vessel. Some of them, 
however, made over 75,000 dollars, while others did not make 
30,000 dollars. In 1855, when aperm-oil was worth 1 dollar 
75 cents per gallon, whale-oil 70 cents, and bone 45 cents, th» 
average catch of the whalers in the North Pacific was about 
38,000 dollars to the ship. The highest average price for ths" 
year, of late, of sperm-oil was in I86G, when it rose to 2 dollaia 
55 cents, and of whale-oil in 1B66, when it was 1 dollar 45 oeata." 
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The whalers sent out from San Franoisco," Hittell adds, "varj 
1 value, including all auppliea for a voyage, from 15,000 dollars 
to 40,000 doUara each. As to pay, the common rule is that 
the owners are to supply the ship, boats, iiiiplementB, and pro- 
visions, and ore to receive 60 per cent, of the gross prnceeds, 
leaving' 40 per cent, to be divided among the otfioers and the 
«ew. The captain usually gets about I-12th, a ujate l-20th, 
amd the ordinary seaman the I -180th part. A good catch is often 
worth 45,000 dollars, of which sum the owners would receive 
30,000 dollars, the captain 3,750 doUare, each mate 2,250 dollars, 
Land each sailor 250 dollars. The rewards are high for the captains 
' mates, and the men have 30 dollars a month." 
What is whalebone ? some will aak ; and that with the more 
(nmosity if they have read Braoton or Blaclistooe, and remember 
fiiat the whale, being a royal fish when takea in England, ia 
I3i6 joint property of the King and Oueen ; the head belonging to 
the ^D^i the taU to his consort, the tail of the animal being 
dotted to the Queen to furnish Her Majesty's wardrobe with 
whalebone. 

Whalebone whales have no teeth ; a very small gullet, I^in. 
or 2in. in diameter; and live entirely on small marine moUusca 
and crustaceans. The elder Buckland remarked that the whale, 
being the largest of warm-blooded animals,, and requiring a vast 
amount of food to support its huge carcass, would have starved 
to death, if, like other creatures which have beart and lungs, and 
not gills like llsb, it had been sent to sustain itself on land. The 
whalebone, or baleen as it is called, is the apparatus with which 
the whale is furnished to capture the crustaceans, etc., on which it 

"When tho moufh is open," Jardine says, "it presents a 
cavity as large as a room, and capable of containing a ship's, jolly- 
boat full of men, being 15ft. or 16ft. long, lOft. or 12ft. high, and 
6ft or eft. wide." 

Frank Buokland's description of the baleen, so far as it goes, 
is the most easily understood, when he says that the plates of the 
whalebone are placed in the position where teeth are usually 
found in other animals, in the upper jaw. There are some 380 or 
more plates on each side of the mouth, which, from the outside, 
look like the portions of a Venetian blind when half opened ; inaide 
they cannot be counted, because they appear to be covered with 
hair. None are found in the lower jaw, which is covered by a 
hard, firm gum, as polished and smooth as a mahogany table. The 
hair ia in reality nothing more than the actual substance of the 
baleen unravelled, as it were, like tow from the end of a rope. 
This hair hangs in thick masses inside the mouth. 

Captain David Gray writes: "When the animal opens ita 
mouth to feed, the whalebone springs forwards and downwarda, 
' as to fill the mouth entirely." 







"Wlioa the mouth is closed, and the huge tongue raised in order 
to decrease the cavity in ihe mouth, the weter atreama out through 
intervals between the hairy fringe of the whalebone 
blades, and escapes through the lips, leaving the hving prey to be 
swallowed. In other words, the whalebone forms a huge net with 
which the whale captures hla food. From the enda of the baleen 
plates, being frayed, it will be understood that the whale can fold 
or tuck up me flexible extremities when, as sometimes happens, it 
is longer than the mouth. A writer in a popular Natural HUtary 
flays : " The whalebone blade of deuse, horny-like material is, ia 
the early stage, composed of a brush of hair-like bodies, which, 
lengthening, solidify and assume the hard, homy appearance 
afterwards known in the blade. The gum of the upper jaws ha£ 
a series of these plates, the one in front of the other, which eloa< 
gate as growth proceeds, but leave the free extremity with a 
fringe of separate hairs. Again, the blade towards the gum ia 
embedded in a fleshy substance similar to the roots of our finger 
nails. It gi'Ows continuously from the roots, like the latter, and 
in many respects corresponds, save that the free end ia always 
fringed. Baleen, therefore, though varying from a few inches to 
a number of feet long, in fact approximates to a series of, so to 
Bay, mouth nail-plates, which lainwm have a somewhat transversa 
position to the cavity of the mouth, and thus their inner split 
ed|;es and lower free ends cause the month to appear as a great 
hairy archway, shallower in front and deeper behind." 

BucHand writes : " Having found out the whereabouts of 
hia food, the whale opens his gigantic mouth and charges at full 
speed in among them ; and I believe he has the power of actually 
smelling their whereabouts. Drawn into his mouth by the vaat 
current of water created by the charge, like sticks iu a mill-tail, 
they become engulfed in the natural trawl-net of the sea giant, who 
then composedly shuts his mouth and expels the water through the 
interstices of the baleen, leaving the clios, and whatever he is lucky 
enough to catch, high and dry upon the hairy roof of his mouth." 

The plates do not appear until after birth. They vaiy in 
length and width according to the age and the species of the 
animal in which they are found. The central blades of the aeries 
in the Greenland whale have frequently reached 17ft. and 18ft. 
in length, whereas, according to Dr. Knox, those brought from 
the antai-ctic seas do not, as a rule, exceed 9ft. There are three 
pal kinds of baleen in the mai'ket, and they are generally 
a as whale fins. The first is the Greenland (or Davie 
Strait) and North Sea fins ; second, the South Sea. or blaok-fish 
fins ; third, the north-west coast, or American whale fins. 

McCuUoeh, in his dictionary, gives some interesting informa- 
tion on this article of commerce. In the edition of 1882 he says: 




Tie Dutch have oceaaionally obtained £700 per ton, and wore 
ustomed to draw annually £100,000 from England for this 
tide. Even in 1763 it brought £500, but soon after fell, and 
naa never risen again to the same value. During the present 
century the price has varied between £60 and £300, seldom falling 
to the lowest rate, and rarely exceeding £150. Mr. Bcoresby 
reckoned the price in the five years ending with 1818 at £90; in 
1884 it amounted to from £130 to £145; aad in 1844 it varied 
from £280 for southern to £350 for northern. This ia for what 
ia called ' size bone,' or such pieces as measure 6ft. or upwards 
in length. Those below this standard are usually sold at half 
price. It may appear singular that whalebone should rise while 
oil has been so decidedly lowered ; but the one change, it is 
obvious, causes tho other. Oil being the main product of tho 
fishery, regulates its extent, which, being diminished by the low 
price, the quantity of whalebone ia lessened ; while the demand 
lor it continuing as great as before, the value consequently rises. 
It is, however, probable that the high price of bone may in sonie 
degree tend to revive tho fishery. In 1867 whole fins alone appear 
in the list of imports, and of these 137 tons, of the value of 
£51,286, came into the United Kingdom, chieSy from the northern 
iwits of the United States, the price being per ton from £335 to 
|440." 

How true the forecast was as to a rise in price occurring, soon 

3ame evident. In the Whalemen's Shippiiig List, published at 

Kew Bedford, on January 15th, 1884, in a review of tho whale 
fishery for 1883. it ia stated that whalebone opened the year at '2 
dollars per lb. for Arctic, and, with a few variations, steadily ad- 

IyftDced, until, at the close of the year, it sold at 4 dollars 75 cents 
Bet lb. Later London quotations here follow : — 
I Ferton. 1RR6. 1886. 

I Greenland .. £l, 100 to £1,200 .. £1,500 to £1,600 

C Arctic .. 1,100 to 1,200 .. 1,500 to 1,600 

E Southern . . 550 to 750 . , "50 to 800 

\ Einnera . . 20 to 50 . . 20 to 50 

I. Mr. Stephenson, from the Bay of Islands, writes me that 
"Whalebone hita realized for the last three years about 3-00 dollars 
per lb., the market being ruled according to the catch of whale- 
bone in the Axctic Ocean. I have known whalebone to reach 
4-72 dollars per lb. — that is, when the Arctic whalers have been 
uiiHUccoBsful. The quantity passed through my hands for tran- 
ahipment this last year amounted to 10,600lbs., secured by the 
few whale-ships visiting this port, This was obtained to the east- 
ward of the Chatham Islands. The bone alluded to is what is 
caUed right whalebone, and is taken from what is called the right 
■whale." In the matter of sperm oil, with all its competitors, only 
Wo years since. Captain Fisher, of the Alaska, told Oonaul Griffin 
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that, at the end of his previous voyage, he had carried into Nffw 
Bedford the most valuable caxgo of sperm oil ever taken into the 
port, which the Cuneul deaeribes as the largoet for whaling vessels 
in the world. 

Chamtjera eaya whalebone requires some preparation befoce 
being fit for use. This, however, is very simple. It is firert 
turned — that is, all the hairs are removed from the point aoA 
edges of each blade, and generally the surface of each flat side is 
eoraped. The blades are then boiled in water for several honrs, 
until they become soft enough to be easily cut with a cnmnum 
knife. They are chiefly used in thin stripes. Geaarally the boiling 
is combined with a dyeing process to make the whalebone perfectly 
black, which is preferred to the not agreeable natural colour. The 
quantity annually imported into Britain rarely exceeds 150 tons. 

The black-whale, or tohora of the Maoris (Eubaliena augtraUi), 
is the largest and best known of aD the wliales on the New 
Zealand coast, reaching a length of 60ft. Its huge bun«a may be 
seen strewn ou the beach in great profusion at any of the whaling 
stations, but generally in a bad state of preservation. The females 
visit the bays and inlets round the coast to calve during the winter 
months, from May to August, where they are captured by the shore 
whalers. The males are seldom caught, as they rarely aj^roadi 
the land, and are more shy and wild than the females. From 
October to May the black-whales are only captured by cruisers on 
the whaling ground, which extends from the Chatham Islands to 
Norfolk Island. The American whalers make ports of call st, 
Tonga and Hanpai, where they remain until the season sets in. 
The whalers only recognise one kind of black-whale, which is 
common throughout all southern seas, and there ia no difference 
in habits, food, or distribution in latitude observable among them. 
■ Dr. Crowther, of Tasmania, supplied Mr. Scott with the fol- 
lowing details: "It ia essentially a cold-water animal, and has an 
almost unlimited geographical range, following the polar current 
almost to the edge of the tropics. So abundant were they "(in 
years past) that 100 were killed by the shore fishermen at tJie 
Schouten Islands in four weeks. Each fish would yield 8 tuns 
of oil and Ttwt. of whalebone," 

"The quantity of oil," Polaok says, "does not depend on&e 
length of a whale. A right whale of 6,0ft. may give ninety barrels 
of oil, or ten imperial tuns; the tongue will render six barrels of 
an inferior quality, and the under lips (a mass of blubber) will 
give four barrels. In Tasmania, as in New Zealand, the whaleiB 
maybe said to have almost felled the tree to obtain the fruit." 

That there is no exaggeration in this assertion la evident 
from the report of the Whaling Fisheries of New Zealand, to be 
found in tie Froceedings of the JVetn Zealand ImtUaU, vol. iii,, 
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■where we are told : " One iaformant states that he iiaa kaown, 
for many years in sacceasioQ, as many as 300 sail of America, 
besides many German, Frenth, and Colonial vessels, fishiug on 
these coasts. They would commence the bay-whaling in all the 
principal harbours of the Middle Island, from Cloudy Bay to 
Preservation Inlet, and would afterwards repair for the otf-shore 
whaling to the bants between New Zealand and the Chatham 
Islands. Many of them would sink and lose more whales than 
ttiey procured ; on an average, he would oimsider that each ship 
lost about fifty whales per season. One, Captain Perkins, stated 
the he had sunk and lost about seventy in the year 1838. He 
had known many to lose ten or twelve a day. Another says that 
far more whales were lost than taken. A Captain Fisher said 
that he had killed over 300 in one season and secured but 100. 
When the cows, accompanied by their calves, left for the 
ip water ■ ■ ■ this wholesale destructioa was continued by 
off-shore whalers." 

As early es 1832 the results of this wholesale killing was 
foreseen ia Great Britain, as Mr. Hay, in April of that year, said, 
before the Royal Oeographical Society: "With regard to the 
whaling establishraonts in New Zealand, it may be observed that, 
as they are uf use only about four months in the year, they are 
not likely to become permanent unless combined with some other 
pursuit for the eununer season ; and, from the destructive nature 
of the fishery (the females being killed at the time of calving), the 
trade cannot last many years, but, like the sealing, will eventually 
fail from extermination, or from the desertion of the land by the 
Iiaj-assed animals." 

I And here before aught elae is said, the "spouting" or 

E^'tlowing" of whales, as it is called, may as well be cleared up. 
pk writer in the FiaherUi LiUrature says: ''It is one of the articles 
■of the common creed respecting whales that they take in water by 
the mouth and eject it from the spiracle or blow-hole." But the 
iable, like many others, has to go. Mr. Bell says: " The appearance 
which gave rise to the idea is caused by the moisture with which 
the expelled breath is supercharged, which condenses at once in 
the cold outei' air, and forma a cloud or column of white vapour. 
It is possible," he says, ''indeed, that, if the animal begins to 
-* blow ' before its head is actually at the surface, the force of the 
rushing air may drive up some little spray with it ; but this is 

Suite different from the notion that water is really expelled from 
le nasal passages." 

Mr. Beale's evidence, who, as surgeon on board the Kent and 
8fl*ah Elizabeth, South Sea whalers, passed several seasons among 

Serm-whales, may be taken as a type of that of many others. 
B says: "I can truly say, when I fmd myself in opposition to 
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these old and reoeived notione, that, out of tlie tliousanda of sperm- 
■whales which I have seen during' my wanderings in the South 
and North Pacific Oceaae, I have never ohaerved one of them lo 
eject a column of water from the nostiil. I have seen them at a 
^stance, and I have been within a few yards of several hundred* 
of them, and I never saw water pass from the spout^hole; hut the 
column of thick and dense vapour which is certainly ejected ia 
exceedingly likely to mislead the judgment of the casual observer 
io these matters; and this column does indeed appear very mu<di 
like a jet of water wheu seen at a distance of 1 or 2 miles on a 
clear day, because of the condensation of the vapour, which takes 
place the moment it escapes from the nostril, and its couBe^iient 
opacity, which makes it appear of a white colour, and which is not 
observed when the whale is close to the spectator. It then appears 
only Hke a jet of white steam. The only water in addition is the 
small quantity that may be lodged in the external fissure of tha 
spout-hole, when the animal raises it above the surface to breath, 
and which is blown up into the air with the 'spout,' and may 
probably assist in condensing the vapour of which it is formed. 

■ ■ ■ I have also been very close to the Balcena mj/ittceUu 
(ihe Greenland or right whale) when it has been feeding and 
breathing, and yet I never saw oven that animal difEor in the 
latter respect from the sperm-whale ia the nature of the spout. 

■ ■ ■ If the weather is fine and clear, and there is a gentje 
breeze at the time, the spout may be seen from the masthead of 
a moderate -sized vessel at the distance of 4 or 5 miles." 

Mr. Howes says : " Everyone knows the extreme irritation 
and the horrible feeling of suflocation caused to a human being 
while eating or drinking by a crumb or a little Hquid 'going the 
wrong way;' that is, being accidentally drawn to the air passages 
instead of passing to the amophagua. If water were to enter the 
hronchi of a whale it would instantly produce similar discomfort." 

Of the Neobalxna marginata, or the Western Australian whale, 
Dr. Gray writes: "This pigmy whale, which is not more than 
15ft. or 16ft. long, is a representative in the Southern Ocean of 
the gigantic right whale of the Greenland seas. It has the moBl 
beautSuI, the moat flexible, most elastic, and the toughest whaler- 
bone yet discovered; and, if it were of a larger size, would fetch 
much higher prices than the whalebone of the Greenland wbals, 
ite latter being three or four times the value of the brittle, coaced 
■whalebone of the Mthaliena or right whale of the Southern and 
Pacific Oceans. The trade of the Continental nations being chie^- 
confined to their colonies, or their merchants obtaining the whale- 
bone that is used in their manufactures second-hand, tiiere are not 
in the market the varieties of whalebone and finuer bones whldi 
we have in this country, where the whalebone and finner "boui 
from different localities have each a different v 
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At a later date, Dr. Hector says : " I have soen during the past 
year (1873), several apecimetis of tlie baleen of this wUale, but never 
of larger size than that first deacribed as belonging to the type ob- - 
tftined on the ielanil of Kawau. It appears to be found on all parts 
of the coast, btit is described by the whalers as of rare ocourrenoo." 

Dr. Hector writes of the New Zealand humpback: "The 
hjunpback whales are weQ known to whalers, but are seldom 
molesterl. According to Bonnett, they swim about the ocean in 
siiiall herds, seldom at any great distance from laud. They are, 
to be recognised by their having a short, robust form ; broad, flat- 
tOppod head ; a low, broad dorsal fin or lump behind the middle of 
the body; very long pectoral flns, and the skin of the throat and 
cheat deeply plaited with longitudinal folds." The baleen is short, 
broad, and triangular, but much longer than tho breadth at the 
baae, edged with bristles that are thick and ridged near the tip. 
(Orty.) 

In a small specimen caught at Porirua, the baleen consisted 
of 300 plates on eauh side, black and grey in colour, and fringed 
■B-ith coarse white hair. It is said to be the most common whale 
around our coasts. A specimen caught at the Oape of Good Hope 
measured, from the top of the lower jaw to the hinder margin of 
the tail-fin, 34ift. Another authority says : " An adult ave^iges 
50ft. in length. All the species at times seem to delight in endleae 
springing and dashing out of the water. They will yield from" 
twenty to thirty barrels of oil, and a few hnndxod-w eight of an 
inferior quality of whalebone. The humpback of the Pacific pro- 
ceeds north in snminer, and returns southward on the approaching 
winter." According to Polack, some specimens have yielded 
seventy barrels of oil. They obtain their name from a rudi- 
mentary dorsal fin in the form of an elevation of the back. 

The fourth oa the list is the southern finner, or razorback 
of the whalers, or the southern rorqual. Dr. Hector says the 
finnera are the longest of the whale family, but they are rarely 
caught ; while their great size and activity render them doughty 
ai^tagoiiiats, and the quantity of oil they yield is small, trtiile 
their baleen has no commercial value. A specimen was ob- 
tained at Port Underwood, in June, 1874, which was 70ft. in 
length, in which the baleen was said to be coarse, with strong 
white bristles ; light slate-grey, with vertical bands of black, 
some blades nearly white, yellowish white, and polished towards 
the angle of the mouth, with a hard enamelled surface. In a 
subsequent notice of the specimen found at Port Underwood, and 
mounted in the Colonial Museum, Dr. Hector says : "There are 
no osteological characters by which it can be distinguished from 
the great northern rorqual (Plii/ealm antiquoritm), of which a 
great deal more is known than of the southern." The northern - 
r&zorbaok attains a length of I05ft., and is supposed to he the 
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trhale Aristotle meatioiia as liAvin^ in. its moath bristles like 
those of a hag, and found in the Mediterrajiean. " The northaro 
razorbftck ia probably," Jardine says, "the most poworful oad 
bulky ol erented things. Its head ia to the entire leagtU as one 
to four. It differs trom. the Greenland, or black whale, ia its 
hoij being longer and mora slender ; in its form being less 
cylindrical; in having a dorsal fin; in its akin or blubber being 
usually much thinner, usuollj not exceeding 6in. ; in its speed 
hein^ greater, its action quicker and more restless, and its oon- 
duct bolder ; in its blowing being more violent, and its baleen 
being much shorter and less valuable." It ia now quoted, as 
before stated, at from £20 to £50 a ton. In Mr. Knox's aooonnt 
of the great rorqual, we read that " 3H plates were counted on. 
e^ch side, and, on further examination, it was found that ibem 
extended only about ISin., and were succeeded by a vast number 
oi smaller plates, which gradually became less and leas, till finally 
they were converted into bristles ; ao that, correctly speaking', 
there were probably not fewer than 4,000 or 5,000 distinct plates 
of whalebone. The baleen when recent was hio^hly elastic and 
soft, the fringed edge being as pliable as the bair of the human 
head, and thus forming a sieve of the moat perfect kind." The 
blubber of an adult dooa not yield above 8 or 10 tuns of oil; its 
colout ia of a pale bluish-black, or dark bluish-grey, aomevhat 
resembling a sucking Greenland whale. "In Lapland they yield 
sometimes 15 tuns of oil," Brooke says in his Lapland, "and 
are worth about £150." Chambers says a large rorqual yields 
about 4,000 gallons. There are some interesting details to be 
found about them in Scoreaby. There are some plates of baleen 
in the Otago Museum obtained from a whale that came ashore 
near Coal Point, on the south-east coast of Otago, which CaptaJn 
Hntton was informed measured 109ft. in length. It may pro- 
bably have been a Southern finner. "On» of these fiah," Folook 
vrrites, ''off the coast of New Zealand, received an iron, but it 
drew the boat after it with such veloeitj' as to render it useleaa, 
the percussion arising from so rapid a motion through the water 
entirely detaching the planks. Off the Falkland Islands a finback 
was caught in 1834 ; tnera were no less than fifteen boats after 
the animal, and it was at last caught by running itself aground 
in shallow water. They visit the coast for similar purposes as the 
mt/iticetus." 

The pike-whale of the south {Balismptera ffutfoiii). Dr. Hector 
says, is hardly distinguishable from the northern {Balmnoptera 
rottrata). In February, 1880, a specimen was stranded on the 
Sumner beach in Oanterburj-, which was examined by Dr. Haast, 
who says that he has no doubt, after comparing the skeletons, 
that our New Zealand pike-whale is identical with the northern 
speeiea. It was 23ft. in length. There were 220 plates of white 
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baleea on eaoli side, but of a veryineonslderable leagth. In colour, 
black above; beneath, reddish -white. This species is well known 
and actlTQ in its habits. It feeds principally on the snmUer kinds 
of fish, and is of solitary nature, few being found together. Its oil 
is regarded as delicate, and is esteenied, we find in Jardine, by the 
Icelanders as an article of their materia mediea. Folack says it rarely 
acquires a greater length than 40ft., with a circumference of 16ft, 
Of the sperm-whale there is no need to make any remark, as 
its capture is the subject of pictorial representation wherever 
literature is diffused. Dr. Hector says: "The sperm-whale is 
ubiquitous in warm seas, and occasionally roams into temperate 
latitudes. There is now generally admitted to be only one species 
of sperm-whale common to all seas." 

In The Transaelfoni of the JfeiB Zealand Insfiiide, vol. i., p. 44, 

ve are told ; " The black-ilsh visit the coast in large schools, and 

oocasionally nin into shallow bays, where they get stranded and 

&1I a ptey to the Natives and settlers. They yield from 30 to 35 

s of inferior oil, but are not killed without some risk, as 

scBsioa a sickness or vertigo to those who slaughter them, 

llich has sometimes been attended with fatal results." 

Mr. James Mackay says that the statement about their causing 
itigo to those who kill them — ^which rests oa a misconception of 
liat he himself said^is altogether a mistake, as, in the particular 
iee alluded to, the vertigo arose from the exhaustion consequent 
D long continuance in the water while engaged in securing a school ; 
tpd that he on a previous occasion, in the same locality, speared 
er 180 black-fish, and got for hia reward in so doing over £600 
cash — the produce of their oil. Now that Professor Ilower has 
dedared tbat the South Sea black-fish cannot be separated from 
the Caa'ing whale of the northern seas, the misconception as such 
ie plain. In the Faroe Islands the people live on them, where 
they are called "grind," and the welfare of the whole community 
depends on the catch. What blubber is not reduced into oil is 
woBSunied as butter, or dried, salted, and eaten — hke fat baeou in 
'flngland and other places. 

In January, 1876, a school of black-fish ran aahore in Lyell 
Bay, and ten skeletons were secured, one large male measuring 
19ft. long. The black-fish has the same habits and range as the 
sperm-whale, frequenting the subtropical seas in large schools, and 
oocasionally, like the great cachelot, extending their migrations to 
temperate latitudes, and doubling Cape Horn. Scott says ; " The 
museum skulls of this species correspond closely in every 
characteristic formation and in size with the particulars given of 
the Olohiocephlut Mela* or Caa'ing whale, and I feel incapable to 
point out any salient character by which to separate the species." 
The other varieties mentioned in the list can hardly, so far as 
the writer knows, claim a comtaeruial paragraph. 
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Ik 1B67 an Act of the Legislature was passed to make proviaion 
for the preservation and propagation of salmon and trout in New 
Zealani^ nnder the provisions of which numerous Orders in 
Council have been gtizetted from time to time. In 1884, an 
Amending Act was passed declaring tbo words "river" or 
"stream," in the Act of 1867, should "include and apply to any 
lake or lakes." The Amending Act became necessary, from the 
destruction of trout in lakes by netting and dynamite, contrary to 
the intent of the law; the Magistrate whoee aid was invoked, 
ruling that a lake could not be included under the terms "stream." 
or " river." In 1877 an Act was passed for the protection of fiah 
and fisheries in New Zealand, which included "all fish ordinarily 
inhabiting the waters of the Colony, whether fresh or salt watar." 
Under tliia Act, the year following, Orders in Council making' 
certain regulations were gazetted, but on being put to the test 
were found to be ultra viret, and have been considered a dead 
letter ever since. The same year an Act was passed to prohibit 
the use of dynamite or other explosives for the purpose of 
catching or destroying fish in pubHc fisheries — the term "public 
fishery meaning "any salt or fresh waters in the Colony, or on 
the coasts or bays thereof;" also an Act for the protection and 
preservation of seals, the main purport of which can be gathered 
from clause 3, which reads as follows : — 

"No person shall bunt, catch, or attempt to catch or till 
seals between the days hereinafter mentioned (which interval ia 
herein referred to as ' the close season '), that is to say, between 
the firs! day of October and the first day of Juno following, both 
inclusive ; and any person acting; in contravention of this section 
shall forfeit any seal caught by him, and shall in addition thereto 
incur a penalty not exceeding £50, and a further penalty not 
exceeding £10 in respect of each seal so caught." 

The following Acts relative to and affecting the matters dealt 
with in this handbook, and the regulations made by Order in, . 
Council under their provisions, are reprinted for general informa- 
tion : — 

" The Fisheries Conservation Act, 1884." 

" The Fisheries Encouragement Act, 1885." 
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Regulations under "The Ksherieg Conaervation Act, 1884," 
itained in Order in Council of tlie 7th March, I8H5, and Order 
in Council of the 2nd June, 1885. 

Regulations under "I'he Fisheries Enoouragemeut Act, 
io," contained in Order in Council of the 10th November, 1886. 

FI8HEEIE9 CONSERVATION. 
ANALYSIS. 
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Title. 

1. Short Title. 

2, . Acts incorporated with this Act. 

3. FsraonB,etc., exemptedfrom Aut. 

4. Intaipretaldan. 

6, QoT«iior majr pr^Horibe regula- 
tions for the protection of flsh, 
ojHtacH, and seals. Penalty for 
brmeh of regnlatitraB. 

6. Penalties to applf to extEndod 



T. Fish, etc., and fitjung gear t« be 
forfeited. 

S. Collectors of CnBlcnu to see Act 
carried uito effect. 

9. Commissioner may appoint neces- 
sary officers. 

10. Bepeal of enactmeuts at variance 

herewith. 

1 1 . Fbh may □□I; be taken in close 

seoEon for pnrpoBe of pisci- 
culture. 



'Air Act to provide for the Conaervation of Fisheries.— 10th Novem- 
ber, 1884. 

Be it enacted by the General Assemblj of New Zealand In 
Parliament assembled, and by the autiiority of the same, as 
follows : — 

if this Act is " The Fisheries Conservation 

The several Acts hereunder mentioned, and all Acts passed 
In amendment thereof respectively, are hereby incorporated with 
this Act ; that is to say — 

" The Oyster Fisheries Act, 1866 ;" 
" The Fish Protection Act, 1877;" 
" The Fisheries (Dynamite) Act, 1878;" 
" The Seals Fisheries Protection Act, 1878." 
3. Nothing contained in this Act shall apply to — 

(1.) Any person using a landing-net to secure fish caught 
with a rod and Une, nor to any person using haiid 
shrimp net ; nor to 
(2.) Any person tating fish in water of which he is the 

(3.) Any person authorized by such owner to tate fish in 
such water ; nor to 

(4.) Any person, with the written permission of the Collector 
or other person duly authorized by the Commissioner 
of Trade and Customs to grant such pemuBsion, taking 
fish or ova, or oysters, or oyster brood, for the honAjide 
purpose of ascertaining and verifying the existence or 
increase of such fish or oj-sters, or of removing them 
to stock other waters ; nor to 
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(5.) Ally nets, tackle, or boats UBsd, or fiBh. or oysters 

taken, by such person ; nor to 
(6.) Any person who, having unintentionally taken any 

fish or oyatera contrary to the provisions of this Act, 

shall immediately return the same, with as little 

icjury as possible, to the water. 

4. In this Act, if not inconsistent with the context — 

" Collector " means a Collector of Customs or other prin- 
cipal officer of Cuatoms, at any port : 

" Oommiasioaer " means the Commissioner of Trade and 
Customs r 

"Close season" means the time during which it is de- 
clared unlawful to take any species of fish, oysters, or 
seals ; and applies to such season, however the same 
may be varied or extended ; 

"Fish" means and includes all fish and mammalia in- 
habitiiig- the waters of the Colony, whether indigenous 
or not, their young, or fry, and spawn : 

" Oysters " means and includes shore oysters, rock oysters, 
and mud oysters : 

"Prescribed" meanspreacribedbythisAct or by regulations: 

" Seals " includes all kinds of seals and their young : 

"Take" ineaua and includes "kill," or " catoh," or 
"dredge for," or "raise," or "hunt:" 

" This Act " includes the Acts incorporated herewith, and 
all regulations made thereunder : 

"Use" includes "attempt to use" or "assist in the use of:" 

" Teasel " includes any ship or vessel of any tonnage, con- 
struction, or description : 

" Waters " mean any salt, fresh, or brackish waters in 
the Colony, or on the coasts or bays thereof ; includes 
artificial waters, but does not include waters the pro- 
perty of any private person. 

5. The Governor in Council may, from time to time, make, 
alter, and revoke regulations which shall have force and efEect 
only in any waters or places specified therein — 

(1.) Providing for the more effectual protection and im- 
provement of fish, and the management of any waters 
in which fishing may be cai'ried on ; 

(2.) In respect of any species of fish, oysters, or seals, re- 
spectively— 

{«.) Prescribing a " close season," or " close sea- 
sons," in any year, month, week, or day, as maybe 
most suitable for the whole or any part or parts of the 
Colony, during which it shall be unlawful for any 
peraon to take any fish, oysters, or seals of sudn 
species respectively, or in any way to injure or dis- 
turb the same ; or 
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(i.) Elxtendiug or varj-ing any dose season so 
prescribed, or varying any close season so extended; or 
(f.) Estending any such, close season over any 
term not exceeding three years, and before the expi- 
ration of such term, further extending the same ; 

(3.) Prohibiting the buying, selling, exposing for sale, or 
having in possession any fish, oyster, or seal, or any 
skins, oil, or blubber from any seal, in any manner in 
contravention of this Act ; 

(4.) Prescribing the mininmm size or weight of any fieh, 
oyster, or seal that may be taken ; 

(5.) Limiting the size, when wet, of the mesh on the 
square, or in extension from knot to knot, of nets and 
seines to be used in fishing, or altogether prohibiting 
the use of nets of any sort ; 

(6.) Prescribing that aU nets containing fish shall be 
emptied in the water, and prohibiting the dragging 
or drawing on to the dry land any such net ; 

(7.) Fixing the time or times during which dredging shall 
be prohibited, or proliibiting the use of any particular 
engines, tackle, or apparatus for taking any fish or 
oysters ; 

(8.) Reserving from public use any natural oyster-beds, so 
as to prevent their destruction : 

(9.) Setting apart, within any harbour, any bay or bays 
frequented by fish for the purpose o( propagation, and 
prohibiting the use of nets of any kind in any such 
baj's during such time as shall seem fit; or setting apart 
any river or other fresh or salt waters for the natural 
or artificial propagation of fish, oysters, or seals; 

{10.) For the protection of young fish or fry, or spawn, at 
all times, and especially for the preservation and pro- 
pagation thereof upon its importation into the Colony; 

{1 1.) Prohibiting or restricting from time to time, for anjr 
period whi{£ the Governor thinks Beoesaary, fishing 
in any waters, river, of stream in which young fiah 
or spawn is placed or deposited, or at the mouth or 
entrance of any such waters, river, or stream ; 

(12.) Prohibiting the casting of sawdust, or any aawmiH 
refuse into any waters, river, or stream. 

The Governor may, by such regulations, impose any penalty 
Bxeeeding £oO, to be recovered in a summary manner before 
two or more Justices of the Peace, and also appoint the 
mum penalty for the breach of any such regulations ; and all 
■suoh regulations shall bo gazetted, and thereupon shall be binding 
'.and conclusive upon all persons as if the same had been contain^ 
in this Act. ' 
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fi. Any penalties preecrilied by any audi ref^ulations aa afore- 
bbH for t^ing, buying, aelling, exposing for sale, or having in 
pOBBeasion any fish, or oysters, or any seal or seals, during any 
cloee aeason for the same respectively, shall apply to such eenaon, 
however the same may he varied or extended, 

7. All fifih, oystora, or seals unlawfully taken, and any skins, 
cH, or blubber from seals taken aa aforesaid, and the baaketa or 
other recepta«lea thereof, and also all nete, gear, tackle, or otiheT 
apparatuB used in any unlawful fishing, or taking of oysters or 
seals, whethar found on shore or in any vessel ur boat, shall be 
iorfeited, and shall be disposed of ua the Conumsaioner may 
tbinkfit. 

8. It Bhall bo the duty of the Collectors of Gustoma within the 
Odony to see that the provisions of this Act, and of the several 
Acts incorporated herewith, are duly carried into effect, and for 
that ptirpose they severally shall have and may exercise all the 
jowers granted by this Act and the aforesaid Acts in that behalf. 

9. The Oommisaioner may from time to time appoint audi 
.aaaistanta to the Oollectora, and such other officers, ser\-anta, and 

other persons as may appear to him to be necessary for the effeo- 
itive' administration. of this Act ; all of whom, shall, as well as the 
Collectors aforesaid, be deemed to be of&cers appointed under 
this Act. 

10. In respect of any epeciM of fish, oysters, or seals respec- 
tively to be affected thereby, all regulations prescribed under this 
Act shall, on their coming into operation as to any waters or place, 
supersede therein all enactments at variance with such regula- 
tions, in so far as they are so at variance, but not further in any 
way whatsoever. 

1 1 . Nothing in this Act shall allow fish to be taken during 
*lose season in any waters except for the purpose of pisciculture. 
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EEGUL4TIOM3 UNDEE "ThB FiSHBRIES CoifSEKVATlON AcT, 1884." 

Whekeas by " The Ftsberies Conservation Act, 1884" fheteinaJter 
termed "the said Act"), it is, among other things, enacted that 
the Governor in Council may from time to time make, alter, and 
^revoke regulations for the purposes therein mentioned, which said 
_ regulations shall have force and effect only in any waters or places 
specified therein: 

And whereas it is espedieqt to make the regulations herein- 
aftar set forth with respect to oysters, fish, and seals inhabiting 
the waters of the colony herein described ; 
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Now, tiierefOTe, I, William Froncia DraMmond Jerrois, the 
f fioveroor of the Oniony of New Zealand, in esercise of the powers 
'jBOivEinxed upon me by tba aald Act, and by and with the ailyice 
-and consent of the Executive Council of the said Colony, do hereby 
make the following regulations ; and, with the like advice and 
«tmaent, Ido' ordw that these regulations BhaH have force and 
■effect within the Colony of New Zealand, and in any salt, fresh' or 
■fepackish waters in the said Colony, or on the coast oi bays thereof, 
iwad in any artificial waters within the Colony, not being the pro^ 
j«rty of any private person : — 

; 1. In the interpretation of these regulatiouB the foDowing 
•termB and expressions shall have tho meaning hereby assigned to 
itiidm, unless there be something in the contest repugnant thereto, 
T inconsiatont therewith, that ia to say : — 

" Maori " means any person of the aboriginal native raoe, 
... . and includes any half-caste of that race living as a 

member of any native tribe or community ; 
"Tidal waters" moan all parts of the sea, or of a liver 
within the limits of a district constituted under these 
regulations, within the ebb and flow of the sea at 
ordinary spring tides : 
" Collector " means a OoUeetor of Customs or other prin- 
cipal officer of Cufitoms at aJiy port : 
-" Oommiseioner " means the Commissioner of Trade and 

Customs : 
"Close aeaeon" means the time during which it is unlaw- 
ful to take any species of fish, oysters, or seals ; and 
apjihes to such season, however the same may be 
varied or extended : 
"Fish" means and includes all fish and manunalia in- 
habiting tho waters of the colony, whether indigenous 
or not, thuir young, or fry, and spawn : 
" Oysters " means and includes shore oysters, rock oysters, 

and mud oysters : 
"Prescribed" means prescribed by the said Act or by 

regulations : 
" Seals " includes all kinds of seals and their young ; 
" Take " means and includes " kill," or " catch," or 

''dredge for," or "raise," or "hunt;" 
"The said Act " includes "The Fisheries Conservation 
Act, 1884," the Acts incorporated therewith, and ail 
regulations made thereunder : 
ttUse" includes "attempt to use" or "assist in the use of:" 
p>Vewel" includes any ship or vessel of any tonnage, 
construction, or deBoripbcui-: 
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" Waters " means any salt, freah, or brackisli watorB in 
the ColoBy, or on the coasts or bays thereof, and 
includes artificial waters, not being the proper^ of 
any private person. 

2. These regulations shall not extend or apply to any Maori, 
Qor to the taking of fish with rod and line. 

3. The months of October, November, December and January 
in each year are hereby prescribed a close season for shore and 
mud oysters, and the months of December, Janimry, February, 
and March in each year a close season for rock oysters. During 
such close seasons it shall be unlawful for any person to take such 
oysters : ProTided, further, that the close season for rock oyatera 
is hereby extended until the 3Ist day of March, 1887, in respect 
of the County of Coromandel and the foreshores adjacent thereto. 

4. The months of October, November, December, January, 
February, March, April, and May in each year are hereby pre- 
scribed a close season for seals; Pi-ovided, however, that the said 
close season is hereby extended until the 1st day of June, 1886. 

5. No person shall take or bum live oysters for the purpose 
of converting the shells into lime. 

6. No person shall take or dredge for oysters at any time 
;ween sunset and sunrise (except an owner upon his own private 

oyster-bed). 

7. No person shall buy, sell, expose for sale, or have ia 
possession any fish, oyster, or seal, or any skins, oil, or blubber 
of any seal, during the close season for the same ; and no persoD 
shall buy, sell, expose for sale, or have in possession any fish, 
oyster, or seal, nor any skin, oil, or blubber of any seal, of a lesa 
eixe or weight than prescribed by these regnlatiops or by any 
regulations altering or amending the same. 

8. No person shall take, buy, sell, expose for sale, or have in 
possession any fish of any of the species enumerated iu the 
schedule hereto of a less weight or size than that set opposite the 
name of such fish, and if any such fish of a less weight or size 
than therein mentioned shall be taken hy any person within any 
fishery affected by these regulations the same shall forthwith b& 
returned olive to the water. 

9. No shore or mud oyster shall be taken which canbepaased 
through a metal ring having a clear inside diameter of 1 Jin. Thia 
regulation shall not apply to oysters which may, with the consent 
in writing of the Collector or other person appointed under the 
ninth section of the said Act, bo taken for the purpose of being 
laid down on another bed ox in different water. 
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10. Tlie meali of every net or seine used for the purpose of 
f ^bLkin^ fisli in tidul waters shall measure, diagonally, when pre- 
pared for use, wotted and stretched, not less than 2in., uidess - 
such net he a iana Jide gar-fish net or herring net, and used for 
taking gar-fish or herrings only. 

1 1. The mesh of every gar-fish net shall measure, diagonally, 
vhen prepared for use, wetted and stretched, not leas than I in. 

12. The mesh of every herring net shall measure, diagonally, 
twhen prepared for use, wetted and stretched, not less than 1 Jin. 

13. The foregoing regulations in regard to the size of the 
I of nets shall not apply to Lake Ellesmere, in the Provincial 

District of Canterhury, but the meah of every net used for taking 
fish in 8uch lake shall measure, diagonally, when prepared for 
use, wetted and stretched, not less than i^in. 

14. No 'person shall set any net by the process known as 
atdling," whereby a net ia staked or set across, or within any 
ly, inlet, river, or oreek, in tidal waters in such a manner that 

enclosed by such net are or may be left stranded at low tide 

15. The size of mesh, in every case, shall be ascertained hy 
measuring the length on the diagonal, or between knot and knot 
of opposite comers, the net being first wetted, and being tannei^ 
barked, or othenvise prepared for use. In case of dispute or 
doubt a half-pound weiglit shall be slun^ or attached tp one knot 
of a mesh, in order to produce a fair strain or extension, and the 
space between the knots shall be measured forthwith while the 
mesh remains extended. If the net to be measured is dry, the 

fiart to be measured shall be soaked, either in fresh or salt water, 
or not leas than ten minutes, and the mesh so soaked shall then 
be measured. 

16. All nets containing fish shall be emptied in the water, 
id no such net shall be dragged or drawn on to the dry land. 

17. No person shall cast sawdust, or any sawmill refuse, into 
any waters, rivers, or streams. 

18. Any person committing a breach of any of these regula- 
_tionB shall be liable to a penalty of not less than JEl and not 

needing £50. 
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DesoiiptioD of fiah- 


Weight in 


LmBth ia 
indves. 






'Five pounds 




Sapuka .. 
Kahawai . . 












One pouad 




.Schnapper 






One pound 




Tarokihi.. 






Four ounces 


A 


TnimpetBr 






One pound 


iM 


Moki . . 






Eight ouiKisa 




Barraeouda 






Eight ouucBH 




Horae-macberel . 






Four ounces 


■ 


Trevalli .. 






Four ounces 


.« 


King-fiBh 






Three pounds 


9 


Wareliou 






Four ouMea 




Ma/;korel. . 






Eight ounces 


fl 


Eock-cod 






Four ounces 


fl 


Gurnard . . 






Four ounces 




MuUet . . 






Four ounces 




Butter-fish 






Four ounces 




Efld-cod .. 






Eight ounces 




flounder 

SolBB . . 








Nine inches 








Nine inches 


OBx-Bdi . . 








Nine inches 


HeniBg . . 








Five inches 









2. Nothing in theBe regulations shall be deemed to prerMt 
any Maori from taking oysters or indigenous flsh (exclusive of 
seals and other amphibious mammalia) for consumption by 
himself and family, and not for sale. Nor shall they extend, m 
apply, to the taking of indigenous fish with rod and line. 

10. The mesh of evCTy net or seine used for the purpose of 
taking fish in tidal waters shall measure, diagonally, when pre- 
pared for use, wetted and stretched, not loss than 2in. unless such 
net he a lon&Jida gar-fish net or herring net, and used for taking 
gar-fish or herrings only. 

11. The mesh of every gar-fish net shall measure, diagonally, 
when prepared for use, wetted and stretched, not less than lin, 

12. The mesh of every herring net shall measure, diagonally, 
when prepared for use, wetted and stretched, not leas than IJin. 

FORSTEB GOEEKG, 

Clerk of the Executive Council. 
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■ l FISHERIES ENCOTIEAGEMENT. 

■ ANALYSIS. 

^tlo. 8. Bonna shaill be puid loT canoed 

Preamble, and oured fiflh. 

1. Short Title. 9. TonnaifB not W exceed eii tliou- 

2. laterpretatlun. sand. 

3. Oovemot ma; aet apart land for 10. Trade^macfa of producer to be- 

fidhing torniahips. rsgialered. 

4. Foreshore line to be laid out. 11. Oovomorin Council may regulate- 
6. Mode of dealing with lands aet form and mode of evMonce, 

apart. 12. Falafl repteBentatioa by eiporter 

6. Licensu canoelled if conditions a misdemeaitaur. 

violated. 13. Exportation <^ fiah may be piM- 

T. When compensation for improve- hibited. Penalty. Forfeiture, 

ments allowed. 14. Ordem in CounoiL to be published 

in Gazttte. 

Act to provide for tlia Eatatlislunent of Fiflhiiig Towas and 

Viilagea, aad further to encourage Fieheriea in New Zealand, 

and to promote the Production of Canned and Cured Fish for 

Export.— lat September, 1885. 

■WiereaB it ia espedient to encourage the eBtablishmeat of 

fisheriea in New Zealand, and the production of canned and cured 

fish for export, and, further, to provide for the maintenance of 

fishing populations by aetting apart land for their occupation ; 

Be it therefore enacted by the General Aaaembly of New 
Zealand in Parliament assembled, and by the authority of the 
same, as follows : — 

1. The short title of this Act is " The Fiaheries Encourage- 
moct Act, 1885." 

. In the construction of this Act — ■ 
"Fish" means all kinds of fish, including oystera, cray- 
fish, and other ahell-fiah : 
"Cured" means preaerviog fish by salting, amoking, or 

drying: 
"Foreshore line" means the line laid down as provided! 

by the fourth section of this Act : 
"Foreshore" means the land defined by the fourth section 
of thia Act. 
. The Governor may, by Order in Council from time to time, 
^tt apart upon the coast-line of New Zealand, or of any bay, 
harbour, estuary, salt-water creek, or other inlet of the sea, any 
Crown lands for the purpose of the formation of fishing towns or 
fishing villftgea, herein called fishing townships. 

4. The Governor shall cause a Kne, herein called the "foreshore 
line," to he laid out ta every fishing township at such distance- 
inland from the line of low-water mark as he thinks fit, and all the 
land lying between the said line and the line of low-water mark 
Mball ba deemed to be the foreshore for the purposes of this Aet. 
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5. Every Order in CoTmoil setting apart any such laniis shall 
provide, amongst other things, — 

(1.) For selling, or letting with or without right of pur- 
ehase, sectiona of land within any fishing township 
not being pstrt of the foreshore, but bo that no 
section ehall contain more than 10 acrea, or have a 
frontage of more than 100ft. upon the foreshore 
line; 

(2.) For granting licenses to the owner or leasee of any 
section having frontage on the foreshore line, for the 
use and occupation of the part of the foreshore ad- 
jacent to such section, not being part of any high- 
way or thoroughfare thereon, for the purpose of 
erecting thereon such wharves, jetties, and other 
buildings as may be neeeasary for carrying on the 
occupation of fishing, curing, and canning fiah, and 
for the import and export of goods connected there- 
with and otherwise used by the inhabitants of the 
fishing township, and for determining the conditions 
and restrictions of such use and occupation under 
any such license ; 

(3.) For granting licenses to any person for such purposes 
and under similar conditions and restrictions, for the 
use and occupation of any poit of the foreshore 
within a fishing township, not being adjacent to any 
section so let or sold, and not being part of ai^ 
highway or thoroughfare ; 

(4.) For laying out highways and thoroughfares on and 
through the foreshore, nnd limiting and defining the 
right of thoroughfare over the same, and for la3ang 
out highways over other parts of the fishing town- 
ship, and generally for regulating the management, 
use, and occupation of the lands within the same for 
the purposes of this Act ; 

(5.) For granting to the holder of any such license the 
right to charge tolls for the use of any wharf or 

t'etty, or rent or storage for the use of any buildii^ 
.e may have erected under the provisions of sucS 
license, and to limit the amount of any such charges. 

6. If any person shall use or occupy any part of the foreshore 
within any fishing township in any other manner than is provided 
by the license granting the same, or shall violate the conditions 
and restrictions attached thereto, the Governor may cancel such 
license, and all right or title accruing thereunder shall absolutely 
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7. No licenae granted under this Aot ehall entitle the holder 
thereof, either during the term or after the expiry or cancellation 
thereof, to any compensation in respect of any buildings or other 
works he may have erected on the land in respect of which such 
Jipense shall have been granted, unless the right to such compen- 
Bation shall have been specially set forth in such license. 

8. In order to encourage the production and curing of fish 
for export, the Colonial Treasurer shall, during the next seven 
jeara after the passing of this Act, without further appropriation 
by Parliament, pay out of the Oonsohdated Fund to any person 
irfio shall prepare canned and cured fish for export, and actually 
ex^rt the same from the colony, a bonus or bonuses upon the 
quantity of canned and cured fish prepared and exported hy such 

[m as hereinafter mentioned, that is to say, — 
(1.) In respect of the first 200 tons avoirdupois of fish 
canned, with or without oil, the sum of Id. per lb., 
the weight of the cans aot to he iacluded in the 
tannage upon which such bonus is paid. 
(4.) In respect of every ton avoirdupois of fish, canned as 
aforesaid, beyond the first 200 tons, the sum of J-d, 
per lb., the weight of the cans not to be included in 
the tonnage upon which such bonus is paid. 
(3.) In respect to cured fish, the bonus to be paid shall be 
respectively id. and ^d. per lb., under similar con- 
ditions, as far as the same are applicable to those 
contained in the last two suhsectiona. 
• 

I 10. Every person intending to apply for the grant of a bonus 

eliaJI register a special trade-mark under the laws for the time 
being in force in New Zealand providing for the registration of 
trade-marks, such trade-mark to be used for all cured and canned 
fish to be prepared for export by such person, and shall, within 
six years after the passing of this Act, give notice to the Treasurer 
of hifl intention to export canned and cured fish with a view to 
applying for a bonus, and shall append to such notice a copy of 
Buch trade-mark ; and all cases, barrels, or cans containing- fish 
cored and canned for export by any such person shall, before ex- 
portation, be marked with the trade-mark so registered by him, 
and no part of any such bonus shall be payable except in respect 
of cases, barrels, or cans so marked. 

11. The Governor in Council may from time to time make 
regulations prescribing the form of claim for any such bonus, and 
the form and nature of the evidence which shall be need and pro- 
duced by any person or persons claiming the payment of any such 
bonus, and in relation to any nmtter afEecting the right of such 
person thereto ; and every pereoii claiming any such bonus shall 



I 



288 FisHEnrEs enooueaoement. 

deliver suc-lt claim to the Collector of Cuatoms at tlie port from 
whicli any fish, in reapeet whereof such claim shall be made, haB- 
been exported, together with suoh evidence as shall be prescribed 
by auoh regulations ; and it shall be the duty of such Collector at' 
CiHstoms to forward such claim and the evidence in support thereof, 
together with a report by himself thereon, to the Treasurer, wb»- 
shall thereupon pay the bonus claimed if satisBad wbh auch 
evidence, or otherwise act thereon in such manner as ho sJtall' 
think fit and reaeoaablQ. 

12. Any person who shall wilfully, by means of anyfalsfr 
representation, procure, or endeavour to procure, the payment of 
any such bonus without having duly complied with the provisions 
of this Act, and of any regulations made thereunder, shall b© ' 
guilty of a misdenaeanonr, and on conviction thereof shall be liable, 
to imprisonment for any period not exceeding two years. 

13. The Governor may, by Order in Council, from time to 
tnne regulate or prohibit the exportation from the Colony of any 
fish caught or produced in the waters of the Colony. Any such order 
may be made in respect of any particular kind of iish aa defined 
by this Act, or may be made in respect of all fish so defined. 

If in breach of auch order any fish be exported, or found on 
board of any ship, or be brought to any place to be shipped for 
exportation from the Colony, they shall be forfeited; and any 
person offending against the provisions of this section, or any 
Order in Council issued in pursuance thereof, shall, for every such, 
ofi'eace, be liable to a penalty not exceeding £100, to lae recovered 
in a sunuaary way. 

Ail fish declared liable to forfeiture by this Act may be aeized ' 
by any officer of Customs in the manner jireacribed by " The 
Customs Laws Consolidation Act, 1882," and may be sold or 
otherwise disposed of aa by that Act is provided in the case of the 
Bfliziire of uncustomed or prohibited goods. 

14. All Orders in Council and regulations from time to tim* 
made under the provisions of this Act shall be published in tl» 
Oazette. and a copy of the Gazette containing any such Ordflp in 
Council or regulations shall be absolute evidence thereof. 

Bonus for Caused attd Cched Fran foe Export. 
Treasury Department. 
Wellington, 10th November, 1885. 
It is hereby notified that bonuses under "The Fisheries En- 
couragement Act, 1885," aa set forth in the following sections 
(Nos. 8, 9, and 10) of that Act, will be paid subject to tlw 
conditions named therein, and in the regulations contained in th« 
Order in Council of even date herewith. 

Jthjus T 
66e Eeprint of Act at pp. 285-288. 
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Wheiieas by "The Fisheries Encouragemeat Act, 1885," it is, 
Bjnong other things, enacted that the Governor in Council may 
from time to time make regulations prescribing the form of claim 
for any bonus granted under the said Act, and the form and 
nature of the evidence which shall he used and produced by any 
person or persona claiming the payment of any such bonus, and 
in relation to any matter aSocting the right of such person 
thereto : 

Now, therefore, His EsceUeney the Governor of New Zealand, 
in pursuance of the authority coafeired by the said Act, and with 
the advice and consent of the Executive Council of the said Colony, 
hereby make the following regulations, that is to say, — 
1. Claims for any of the bonuses specified in the eighth 
if "The Fifiheriea Encouragement Act, 1885," must be 
Treasury forma known as " Abstract of Contingencies," 
on which must be specified the number and date of the export 
entry passed at the Customhouse for each shipment of canned or 
oured fish in respect of which a bonus is claimed, the name of the 
ehip on which the same was exported, and the net weight of each 
shipment. Payments will be made on quantities of I ton and 
upwards from time to time as exported. To the particulars 
here stated a declaration in the following form shoU be 
appended :~ 

1, , of , do hereby solemnly and sincerely 
declare that the canned [w cured] fifih specified above were 
prepared for esport by me at 

(Person claiming bonus.) 
Declared before me at the CuBtomhouse, this 

«fty of , 188 — CoUector of Customs. 

2. daima for bonuses shall be supported by Customs landing 
certificates for each shipment from the ports or places to which 
the canned or cured fish was exported, or by such evidence in heu 
thereof as may be satisfactory to the Colonial Treasurer. 

Canned or oured fish in respect of which a bonus is to be 
led shall be shipped under the supervision of the officers of 
itoms at the port of shipment, who shall open and examine 
such number of packages in every shipment as may be necessary 
for the purpose of ascertaining that such fish is at the time of 
shipment in good order and in sound marketable condition, and 
the proper officer of Customs shall certify, on the back of the 
export entry, as to the order and condition and the net weight of 
the fish, and also that the packages' containing such fish have oa 
them the registered trade mark of the person by whom the said 
fish has been prepared and exported. 
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. The Collector of CustomB at the port of shipment shaU be 
Batisfled that the conditions of the last- preceding section are 
fltrictlj" complied with, and shall certify to the due shipment and 
exportation of all canned or cured fish which may bo shipped by 
any person intending to apply for a bonus ia respect of the Hame. 
Foster Gorikq, 
Clerk of the Executive OoundL 

Befost by Grown Lands Eahoeb on Lawds SEtECTBD as Siths 

FOR FiBHiifQ Stations m Ootinty of Sodndb. 

General. 

Is carrying out the work entrusted to me of selecting land for 
reBervation with a' view to the fishing industry, it is only in &» 
Pelorus Sound I was able to make the selections on anything like 
a definite plan. In Queen Charlotte Sound and Port Underwood 
80 much of the land has pasaed into private haada that it is im- 
possible to predict where the central or curing stations will be 
established, as this, in a great measure, must now depend on the 
terms persons desirous of embarking in the industry can make 
with the owners of the ground. In the Pelorus Sound, finding 
blocks of land well situated and in every way adapted for the 
central stations, and having determined on these sites, my next 
care was to select other and smaller blocks to serve as outposts, or 
places of refuge or shelter, from the violent and sudden changea 
of wind which characterise the climate of the district. Although 
generally throughout the County of Sounds the land for one chain 
deep above high-water mark has been reserved, where the land 
at the rear has been purchased, the right to use this reservo, 
except as a road or merely to land on, would nndoubte»Uy be 
questioned. When fishing becomes a regular industry, I am 
satisfied that it will bo found expedient to have erected, in certain 
situations, houses or places for which those engaged in the work 
may make when unable to reach the central stations or their 
regular homes ; and it was to provide for this that I determined 
on the outposts above mentioned. At the same time, these smaller 
blocks of land, being contiguous to good fishing- grounds, may 
become the permanent homes of a few individuals. Along the 
shores of Queen Charlotte Sound there are already a number at 
reserves where places of ref age might be erected. I do not, there- 
fore, think it necessary to make any special reservation of land o 
that score in this part of the district. 

In all cases, I think, it is expedient that the reserves should 
extend from the beach to the top of the range, in order that, under 
whatever control they may be placed, the officers in charge may 
prevent the destruction of timber on the higher portion of the hillB 
for ihe preservation of the water supply. 
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Elereat portions of this report the names given have 
artly from the Admiralty chart, which I found of 
great aaBlstance in making the selectians. Where no name 
appears, either oil maps or ehait, I have taken that in common 
use in the district. 

On the district maps furnished nae, Trhich I now return, 1 
have marked, as nearly as I could judge, the frontages of the 
various reserves proposed, leaving the other lines to be deter- 
mined whenever a survey is made. 

Felorui Sound. 

Begarded as a fisMng-grounJ, the Pelorua Sound may con- 
T9niently be divided into three portions^ — the inland, or the 
portion south of a line drawn between Tewero and Fuaki Points; 
the central, north of the aforesaid line to East Entry and Danger 
Points, including Beatrix Bay, Tawhitinui Beach, and Tennyson 
Inlet ; and the seaward portion, extending from East Entry Point 
outward to the open sea. In the f.rst or inland portion, thouj^h 
£.sh are plentiful enough for local consumption, they are not suM- 
cientJy abimdant to warrant the.sturting of curing establiehmentB. 
I have therefore selected no land for reservation in this division 
of the Sound. In the central portion, from the abundance of 
certain descriptions of fish, such as kohawai, rock-cod, mullet, 
king-fish, etc., I am satisfied that in time the work of preserving 
will be found profitable. 

I therefore selected two sites — one at Tawa Bay, near the 
entrance of Tennyson Inlet, where a village coraraunity might be 
established ; and another smaller block of land on the northern 
.-Sde of Apuau Channel, knowing it to be an excellent place of 
"'^ "'' ' L all winds. 
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It is in the outer or seaward portion that the fishing industry 
will naturally take its rise, for every description of fish found on 
this coast can here be had in immense quantities. The large 
Hock of level land at the head of Anakoa Bay, forming a natural 
centre for this portion of the district, should, I consider, be with- 
drawn from sale until it can be dealt with for special settlement. 
In connection with this central site I have selected, two other 
sites — one at Orchard Bay, on Forsyth Island, where boats might 
take refuge in northerly galea; the other an unnamed bay on 
Kenny Isle, which, thou^ open to the north, is, from some 
local causes, safe in all weathers. 

Tawa Bay, — A well-timbered and well-watered valley, ti 
considerable extent, drains into the head of this bay. The land, 
though stony, is good, judging by the vegetation. A level beach, 
of fine firm gravel, on which boats could easily tun up, ia exposed 
along the head of the bay at low water. Though open to the 
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north-west wittda, a landiag from boata could be safely effected in 
the north-east corfter of the bay. I would advise the reservation 
of the whole of the valley referred to, taking the watershed as a 
boundary, and continuing the line to the entrance of the bay, 

Apuau. — The configuration of this part of the coast, and the 
contiguity of Maud Island, make this one of the best places of 
shelter in the Sound. In the small nooks between the projecting 
rocky points the water ia always still, however rough it may be 
outaide. At the head of each nook is a gravelly beach on which 
a lauding can be effected. The land is of a terrace-like nature, 
sloping upwards to a ateep birch-clad hillside. Bound Maud 
Island and in the channel are well-known fishing- grounds. I 
have marked on the district map boundaries of land whioh I 
consider it advisable to i 



Anakoa Bay.-;— By comparing it with other vaUeja which 
have been surveyed in the Sound, I estimate the extent of level 
and sloping terrace-land at the head of this bay at about 3,000 
acres. The whole ia heavily timbered, the amount of what is now 
known as marketable timber being, however, comparatively small, 
tawa being the predominating tree. About one mile from the 
extreme head of the bay the terrace-land commences, and this I 
consider to be the beat site for a township, taking the County of 
Sounds as a whole, and looking forward to the establishment of 
the fishing induatry. The bay in front is a perfectly safe harboni 
in all weathers, being even now frequently reaorted to for shelter 
by coaaters and vessels bound for the Australian porta. There 
would be no difficulty in connecting Anakoa by a road with the 
head of the Keneperu Eeach, thus bringing the place within 6&sf 
distance of Picton. Were this done I am satisfied it would 
become a centre for the fiahing-grounds as far as the French Pass 
and D'Urville Island, 

In common with all the large blocks throughout the district, 
the Anakoa land varies veryniiich in quality. At the placo recom- 
mended for a township the terrace ia stony, but a little farther 
towards the head of the bay these stones disappear from the 
surface. Generally, the low land of the valley is very good and 
well drained. Owing to the narrowness and length of the bay, 
I do not think the place will suffer during galea from, the sw.t 
spray, which in this part of the Sound is often found injurious. 

Orchard Bay, Forsyth Island. — I selected this site as afford- 
ing a good shelter or place of refuge from the north-weat wind, 
which ia one of the prevailing winds, and blows with great 
violence. The land here is of a terrace-like nature, but poor and 
stony. The beach, covered with large rough stones, would be 
naaafe for boats during southerly weather. There ia plenty of 



FISIIEKIES ENOOURAGBJilEXT. 



w 

^B^rewood on the ground, and 'water can easily be pTocured by 
^^Wnking', though ib ie not always to be Jound on the eurfaee. The 
' map will show the portion I recommend for reservation. 

Shelter Oove, i'orByth Bay. — This little bay haa so long and 
frequently been resorted to as a eamping-place by fishermen 
and peraous travelling in the Sound that I have given it the uEiine 
mentioned. It is not marted either on the district map or chart 
of the Sound. From a small wooded valley or gully at the back 
a good stream of fresh water runs on to the beach, which is of fine 
gravel, perfectly safe to run boats on to. I am informed by 
persona who have frequently visited this bay that even during the 
north-west gales, to which it is open, no aea of any consequence 
runs in. I would recommend the reservation of the whole of the 
little valley following the watershed. 

Port Gore. — This inlet, as a fish-producing locality, is exactly 
similar to the seaward portion o£ the Peloma Sound. In it I 
have selected one block of land for reservation— namely, MelyiUe 
Cove, at the estteme south-east comer of the inlet. 

Melville Oove. — The small, well-timbered, and well-waterod 
valley which drains into the bay opposite the opening of the cove 
would make a good site either for a curing e stab lis lunent or for 
the residence of persons engaged in fishing. The level laud of the 
valley is mostly stony, and has been at one time under cultivation, 
though now grown up with scrub. The soil on the hillsides is 
good, large marketable timber growing to a great elevation. The 
beach at the head of the bay is a coarse gravel, well adapted for 
landing boats on ; it would, however, be subject to a heavy sea 
during easterly weather. During such weather, however, boats 
could always run into the northern arm of the cove with safety. 
Melville Cove could easily be connected by road with Anakoa 
VaUey. 

Queen Charlotte Sound. 
Here, as in the Pelorus, it is in the outward or seaward 
portion that any large supply of fish will be obtained ; but there 
is in the inner part of Queen Charlotte Sound a greater abundance 
of fish than in the corresponding portion of the Pelorus, whicli I 
attribute to the absence of large rivers like the Pelorus and 
Kaituna. To the inner portion of the Sound the town of Picton 
forms a natural centre of operation ; and it is even probable that 
it may become a central station for the whole Sound, the advan- 
tages of postal, telegraph, and steam communication outweighing 
the cost of transporting the flah from the seaward portion. I 
have selected two blocks of land for reservation — one at Arrow- 
smith Bay, Tory Channel ; the other in Resolution Inlet. I do 
not consider either of them suitable sites for curing- establish- 
ments, but both of them are well situated and adapted for tha 
^homea of persons engaged in fishing. 
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Arrowsmith Bay.— The land selected along the weatera shore 
of the baj', from section No. 87 to the outer point, ia a Mllaide 
broken into a number of small wooded gullies, from which streama 
of water flow. Though on a slope, it ia not too ateep for building 
purposes, and some of it might be converted into gardens lying 
well to the sun. The beach in front is safe for boats during all 
weathers, the ieland at the mouth of the bay and the bank in the 
centre, shown on the chart, preventing the aea from rising, how- 
ever strong the wind. This is a good central situation for fishing 
in Tory Channel or outside the Heads. 

Eeaolutioa Bay. — For the large fiah obtainable about the 
mouth of the Sound this inlet ia excellently situated. At the 
mouth of the inlet ia a good hapuka ground, and from that down 
in the direction of Jackson Head and Long Island, these, 
moki, and other large fish, are in great abundance. The land 
selected by me at the extreme head of the inlet is a small, 
well-wooded vaUoy, containing two good streams of water. The 
land ia of a terrace-like nature, well adapted for a small village 
site. Though the beaeli ia rather exposed to the southerly winds, 
I do not think there would ever be any danger for boats landing 
there. 

Pert Uttderwooi. 

As a fishing-ground this inlet differs much from either of the 
Sounds. The schnapper, plentiful in the Pelorus, but very scarce 
in Queen Charlotte Bound, ia entirely wanting here, as are also 
kahawai and barracouda; the hauture being the moat plentiful 
fish, frequenting the harbour in immense shoals. Hapuka are 
also abundant, and moki fairly plentiful. The cray-flsh, unknown. 
in the Pelorus, and scarce in Queen Charlotte Sound, is plentiful 
here. 

After careful inquiries, and visiting several bays, I con- 
eluded that none of the land now in the hands of the Government 
is worth reaerving for fishing purposes. Every portion of level 
land on which permanent streams of water exist has passed into 
private hands. Ocean Bay would have made an excellent fishing- 
station, but it was sold while Marlborough was atiU a portion 
of the Nelson Province. The proprietor of the ground, Mr. M. 
Aldridge, alive to the importance of having fish-curiug established 
in his pait of the district, offers to aDow auy company or individual 
desirous of embarking in the induatrj- a site on a mere nominal | 
rent. 

Jab. Rutland, 




Eanger of Crown Landa. 



Picton, 20th April, 1885. 
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IB Encouragement Act was passed in the year 1885, 
eiving tlie snjiport of the main body of the members of both 
"ftrancheB of tho Legialature. "What opposition it encountered was 
chiefly from those who were opposed to the granting of bonuses 
on industries generally, or from not apparently grasping the value 
of our fiehories. How important a part the bonua or bounty 
flyatem has played in the development of English fisheries needs 
no pointing out. From the details collected in the foregoing 
pages, it will ba plain that great and manifold, if not unequalled, 
advantages for fishermen ace to be found in the New Zealand 
waters; while the Fisheries Encouragement Act, afl'orda conclu- 
sive evidence of the desire the New Zealand Government displays 
to foster in all possible ways the establishment of fisheries and 
fishing villagea. There are two prominent features in the Act, to 
which special attention is directed. One is the bonus on exported 
canned and preserved fish, and the other the tenure of land on 
which fishing villages can be established. The conditions of each 
will be found in the Act itself, in dear and explicit terms. But 
the bonus does not represent the whole advantage the fish pre- 
server enjoys, as on all potted and preserved fish imported into the 
Colony a Customs duty of Id. per lb. is levied ; and on fish, dried, 
pickled or salted, 2s. per owt. To understand clearly what a 
market there is for the products of New Zealand canned fish, 
attention may be directed to our fish imports and exports for the 
hist six years, it being assumed that if we can prepare fish as well 
■ and as cheaply here as it can be done in other places and im- 
"" rted, that the home article will drive out the foreign. 
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luFOBTB OF Fish 


POSTHE 


Snt YzAES 


EiroiKa 1885. 


1 DBIED, yiaZLSD, AlTD BAJJIBD. 


-"""■■-»—• 


P 






^Dnty. 






Id. V-%. 






Value 


2a. ^ owt. 








DWt. 


£ 




lb. 


£ 




fc 


VU 


4,935 


269 


1, 187,996 


33,668 


4,744 


18H1 


3,270 


6,278 


330 


1,193,443 


36,422 


6,004 


16K2 


3,403 


7,013 


344 


800,112 


26,681 


3,688 


IHH;i 


2,756 


7,463 


290 


1,424,642 


43,616 


6,009 


18H4 


4,533 


8,(>13 


470 


1,511,262 


42,473 


6,963 


18U5 


4,419 


8,141 


441 


1,006,830 


27,032 


4,435 


i 


21,092 


£42,443 


£2,144 


7,121,185 


£209,792 


£29,743 
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ExPOBTs OF Fish, British, Foreign, and other Colonial, foe 

THE Six Years ending 1885. 



DBZBD, FIOKTiKD, AND SAUTED. 


FOTTSD AND FBBSBBYED. 


FBOZEN AND FBB8B. 


1880 
1881 

1882 
1883 
1884 
1885 


cwt. 
91 
220 
173 
224 
139 

1,380 


£ 

132 
340 
232 
312 
222 
1,438 


lb. 
46,660 
67,132 
40,460 
31,807 
22,736 
76,736 


£ 
1,324 
2,139 
1,393 
1,064 

523 
2,082 


cwt. 

17 

155 

38 


£ 

24 
150 
126 




2,227 


£2,676 


285,531 


£8,525 


210 


£300 



Export op Fish, the Produce and Manufacture of the 

Colony. 



DBIED AND PICZLED. 


POTTED AND PSESBEVED. 


i 

FROZEN AND FBB8H. 


1880 
1881 
1882 
1883 
1884 
1885 


cwt. 

16 

27 

120 

174 

94 

1,328 


£ 

33 

21 

126 

262 

138 

1,337 


lb. 

112 

2,240 

2,408 

7,392 

26,180 


£ 

3 
38 

47 
111 
640 


cwt. 

17 

155 

38 


£ 

24 
150 
126 




1,759 


£1,917 


38,332 


£839 


210 


£300 



It will be seen from the foregoing tables that we imported in 
six years fish of the declared value of over a quarter-of-a-million 
sterling, which, with Customs duties added, and 15 per cent, 
allowed for profits on sale —little enough, we may depend — would 
cost the retail purchasers not less than £327,000; or, in other 
words, the inhabitants of a country, the sea-coasts of wMch swarm 
with fish, pay this amount of money away in six years because 
they are too supine to obtain the fish from the waters belonfi;ing 
to the land in which they dwell. And this amount of fisn is 
nearly all consumed in the Colony, as the quantity exported of 
that imported (after deducting from the gross exports that cured 
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oi Baited in the Colony) only represent in exporters' value some 
£8,450. Thus we pay away annually for fish, which we could 
«atch and cure ouraelyea, a sum of money more than sufficient to 
«over the interest on the loan for what is called the North Island 
Trunk Railway, It will be also noticed that the pickled and salted 
fish we import costs us more per cwt. than the declared value of 
the fish exported — that is, prepared in the Colony. 

The table giving the exports, " The Produte and Manufacture 
of the Colony," is instructive as showing that the year 1885 gave 
a good promise for the future, if it is an index of a, continuous 
and better state of things. What small amount was sent away 
wna mainly to the Australian Colonies and Fiji, where we may be 
said to have an almost illimitable market. But the most cheering 
feature in the export, in 1885, of the New Zealand prepared fish, is 
found in the fact that its declared value is some three-farthings a 
pound below that of the foreign article exported to Fiji, for in- 
stance, and other markets. The Australian trade must be at least 
a c[uarter-ot-a-railliou annually, and ia one that will expand faster 
than the population will increase if the price of the article could 
command purchasers from the poorer classes of the community. 
There is not, nor can there be, any valid reason why all this demand 
should not be supplied from New Zealand if its development were 
gone properly about. In all human probability the Native owners 
of Manitoba knew of the great industrial capacities of their country 
long before they were recognised by Europeans, but their know- 
ledge profited them naught. In just the same manner in the 
times past have wo known of the abundance of fish in our New 
Zealand seaa, but they have been to us but little more than a 
theme for laudation. 

The settlement intent of the Fisheries Encouragement Act 
can be easily summarised. Free lands for homesteads and free 
fishing for fishermen and their descendants, who continue fisher 
folk from generation to generation. The tenure is that of the 
Crown, and free from the caprice of individuals. The title to 
possession can only be changed or destroyed by revolution. The 
homesteads can neither be sold nor mortgaged. Herein is found, 
perhaps, the chief excellence of all landed possession. The holders 
.are free from rent and the fear of eviction. There ia no landlord, 
present or prospective, other than the impersonal Crown. The 
land ia free for ever, and the aea swarms with fish. Both are 
.open to the men of all nations. 
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List of Fishes of New Zealand. 



Class I.— PALAEICHTHYES. 



Order I.— CHONDROPTERYGI 1. 



Sub-Order I.— PLAGIOSTOMATA. 



Carchariaa 
Zygcma 



MuBtelus 
Galeus 



Cabo^ulbiid^. 
hrachywrm . . Giinther 



malleus 

antarcticm 
cants • . 



Bisso 



Gunther 
Qimther 



Blue shark, or Tuatini 

Hammer-lieaded 
shark, or Mango- 
pare 

Smooth hoimd 

Tope 



Lamna . . glauea 

,, . . comulica 

Carchwrodon . . Mondeletti 

Alopecias . . vuJpes 

Selachus . . maximus 



Notidanm . . indiem 



8eylUum . . laticeps 



TiAMNIDJE. 

. . Mull. & Henle Mako, or Tiger shark. 

. . L. . . Porbeagle 

. . Mull. . . White ^ark 

. . Gml. . . Thresher 

. . L. . . Basking shark 

NOTIDAKIXJE. 

. . Guy. ... Perlon 

SOYLLIID^. 

. . Dumeril . . Dog-fish, or Mango^ 

reremai 



Gj^tbaoiontid^. 
Cestracian . . Philippi . . Lacep. . . Port Jackson shark. 



Acanthias . . vulgaris 
Hchinorhinus . . spinosus 
Scymntis . . Lichia 



Sfinaoidje. 

. . Eisso 
. . Ij. 
. . Guy. 



. . Spined dog-fish 
Spinous shark 
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Bjltoidsi (Bays). 



£A%fwhatt*8 . . Banhsii 
Trf^gonorhina . . faaciata 
Torpsdo . . Fairchildi 

, . fmca. , 
. . nasuta 
• • Thalassia 
. • Kuhlii 



Eaja •• 
Trygon 



99 



MyUobattB 



. . aquila 



The Fiddler 



Mull. & Henle 

Hutton 

Parker Electric Bay 

Soland. •• Skate, - or Whai 
Columna . • Stingaree, orWairepo 
Mull. & Henle 



. . hrevicaudata . . Hutton 



L. 



99 



. • tenuicaudattta Hector 



.. WWpEay 



Sub-Order H.— HOLOCEPHALA* 



Calhrhynchm . . antarcticm . . Lacep. 



• • Elephant-fish, orEepe- 
repe 



Class II.— TELEOSTEL 

Order I.— ACANTHOPTERYGI I. 



PEBOIDiB. 

FUctropoma . . EJuntii . . Hector 

OUgaruB , . gigas, . . . Owen 

Arripts . . salar . . . . Eich. 

JErythrichthyB . . nittdtts . . Eich. 

Anthiaa . . Richardsoni . . Giinther 

Therapon . . ruhiginoms . . Hutton 



. . Hapuku, or Qroper 
. . Kahawai 

. • Eed Schnapper, or 
Maratea 



. 8eorpt8 
Atypu8 



Squamifinkes. 

. . Fairchildi . . Hector • • Mata 
. . Btrigatm . . Giinther 



MULUD^. 

Upeneoidea • . vlamingti . . C. and Y. • • Eed Mullet, orPakU- 

rakura 
Upmeichthya . . poroma . . 0. and V. 

Spabidje. 

Girella . . aimplex . . Eich. . . Black Perch 

Maplodactylua . , Bonaldi .. Haast 

„ meandratua . . B. and S. . . Granite Trout, or 

Kehei 
Fagrua .. unicolor .. Quoy&Gaim. Sohnapper, orTamure 
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LIST OP FISHES. 



ClBBHIXID^. 

Chtronemus , . Georgianm . . C. and V. 

,, . . Fergmsanii . . Hector 

Chilodactylus . . carponemtM . . Parkinson 

. . maoropterus , , Forst. 

• • apectdbiUs • • Hutton 



»} 
>> 



,, • . Douglasi • . Hector 

Mendosoma • . lineata . . Forst. 

Zatris . • • • heoateta • • Eich. 



99 
99 



■ • 



. . cilwris 
• • csrosa 



. . Forst. 
• . Hutton 



Sebastes 
Scorpana 



SoOSF^SiNIDJE. 

. • percoidei . . Solander 



99 



>> 



Agriopvs 
Frosopodasya 



cruenta 

harathii 

hgnoen8ts 

hticopoecilm 

cottoides 



. Solander 
. Hector 
. Rich. 
. Bich. 
. L. 



Trachichthys . . 

99 • • 

Beryx. . 



HtstiophoruB . . 
XiphitM 



• • 



ZepidopiM 



>> 



Thyrsttes 

99 

Actmthwua 

TVaehvrus 
Ca/nmx 



Hiwihiwi 

Tarakihi 

Nanua, or Ehjouhou- 

namu 
Porae . 

Trumpeter, or Kohi- 

koM 
Moki 



Sea Perch, or Pohui- 
karoa 



Pig-fish 



Beryoidje. 

eUmgatui . . Giinther 
intermedius . . Hector 
Trailli . . Hutton 

affinis . . Giinther 

XlFHIID^. 

SerschelU . . Gray 
gladitta . . L. 

TuiCHIURIDiB. 

. . catJtdatua . . Euphrasen . . 

, . elongatua . . Clarke 

. . atun . . . . Euphrasen . . 

. . Prometheus . , Webb 

ACBONTJBID^. 

. . trmtegua . . L. 

Cabanoidje. 
. . trachums . . L. 

. . Georgtanui . . 0. and V. . . 



Nannygai 



Sword-fish, or Paea 



Frost-fish, Kiku, or 
Para 

Barracouda, or Manga 



Horse Mackerel, or 

Hauture 
Trevalli, or Arara 



LIST OF 7ISHS8 



301 



Caranx 

Seriola 
Seriola 
Nauorates 



Zeu8 . 
Cyttua 



. . Koheru , , Hector 



lalandii 

porosa 

ductor 



C. and V. 

Guich. 

L. 



>> 

>> 



Lampris 
Brcma 



OYTTiD-aa. 

fab&r, • . . Li. 
nova zealandia Arthur 
australis . . Bich. 
Traversi . . Hutton 
ahlreviatua . . Hector 

luna . . Bisso 

sqtMtnosa . . Hutton 

NOMETDiB. 



.. Herring - scad, or 

Koheru 
. . King-fish, or Haku 

. . Pilot-fish 



., John Dory, or Kuparti 
. . Boar-fish 



Gasterochisma , . 


melampu% 


Bich. 


• • Butterfly-fish 


Neptonemm , . 


hrama 


Giinther 


. • Warehou, or Sea- 
bream 


>> • • 


hilineatus 


Hutton 




PlatyateihuB . . 


ohhreviattLS . . 


Hector 




>> • • 


TTvMoni 


Giinther 




Ditrema 


violacea 


HuttoD 


• • Maomao. 




SOOMBERID^. 




Scomber 


amtralaaicui , . 


0. and V. 


, , Mackerel, or Tawa- 








tawa 


Discm 


aureus 


Camp. 


• 


Pelamys 


chilensis 


C. and V. 


. . Tunny 




TRAOHnOD^. 




Kathetostoma • • 


monopterygium 


Bleeker 


• • Cat-fish, Hard-heady 
or Ngu 


>> • • 


maculosa 


Solander 




>> • • 


lave . . 


Bleeker 




>> • • 


fluviatilis 


Hutton 




>> • • 


giganteum . . 


Haast 




Zeptosccpus . . 


macropygus . . 


Bich. 




>> • • 


angusticeps . . 


Hutton 




99 • • 


Huttoni 


Haast 




J> • • 


Rohsoni 


Hector 




JPercis . . 


colias 


Forst. . 


• . Bock-cod, or Pakirikiri 


JBovichthya 


vartegatus . . 


Bich. 




Notothmia 


coriiceps 


Bich. 


. , Flat-head, or Maori 
Chief 


99 • • 


angustata 


Hutton 
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NotothetUa . . 'mierolepidota Hutton • . Black Cod 

,, . . parva . . Hutton 

,, . . eamucola . . Bich. 

Cheimarrtehthya Fosteri . • Haast 

PSYOHBOLXJTID-ffi. 

Neophrynich- 

thys • • Ifntm • . Giinther • • Toad-fish. 



Saccartus . . Uneatus 
JEg<Boni6hthy% appelli 



Pediculati. 

. . Giinther 
• • Clarke 



COTTlD-ffi. 

Trigla . . Icuma, . . Less. & Gam. Gurnard, or Kumu- 

kumu 
Lepidotrigla . • hrachyoptera . . Hutton 



Gohim 
JSUotris 

}9 



Clinus 



» 



Oristicepi 



QOBIIDM. 

lentigino9m • • Bich. 
amidenais . . C. and Y. 



gohioideB 


. . C. and V. 


. . Bull-head, or Hawai 


radiata 


.. Quoy 


Kurahina 


TmOHONOTIDiB. 




acantTwrhyn- 
chu8 ' ' • . Forst. 


• 




BufiNlfllBJE. 


■ • 


Tulrum 


. . Hutton 




fla/oeicem 


; . Hutton 




nigripenm 
Forsteri 


. , C. and V. 
. . C. and V. 




Jenningsi 

fenestratum 

medium 


. . Hutton 
. . Forst. 
. . Giinther 




compresmm 
varium 


. . Hutton 
. . Forst. 




dorsalia 


. . Clarke 





decemdigitatum Clarke 
rohmtum , . Clarke 
amtralis , . C. & V. 



AOANTHOOLHODJE. 

AeanihoclinuB litforeus . . Forst. 

taumaka . . Clarke 



>> 



• • 
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BTmBJESlDM. 

JSphyrana • • ohtusata • . 0. and V* 



^therina . . pinguis 



Mugil • • Perusii 

Agonodama . • Farsteri 



FiBtularia • . serrata 



Athebdud^. 
• • Lacep. 

MUGILID^. 

. . C. and V. 
.. Bl. 

FiSTXJLABIDJE. 

. . C. and V. 



Centkiscidje. 
'Centrtseus • • humerostta . . Eich. 

GOBIESOOID^. 

JHplocrepis . . punicem • . Eich. 
.TraehelochtB" 

mm • . pinnulattis . . Forst. 

,, . • guUulatiM . . Hutton 

^Crepidogaster JSectori . . Giinther 



J}rachypt€ru8 altivelis 
,, . . arawata 

Megalecm . . gladiua 

„ . . pacificm 

jy . . orgentetM 

NoTACAirrHi. 
JfotaeanthtM , • sexspinia • • Bich. 



• . Mullet, or Kanae 
.. Sea Mullet, Maka- 
whiti, or Aua 



• . Snipe-fisli 



• . Sucker 



Traohyptebid^. 


. 


. . Kner. 




. . Clarke 




.. VValb. 


. . Oar-fish 


. . Haast 




. . Parker 


• • Bibbon-fisk, or 




Matarua 



Order II.— ACANTHOPTERYGII PHARYNGOGNATHI. 



BaseyUus • • a/ruanm 



FOMAOENTBIDiE. 
• . li. 



CtenolabrtM 
Xdbrichthys 

99 
99 



Labbidje. 

Knoxi . • Hutton 

celidota . . Forst. 

hothryocosmm . . Eich. 

psittaeula . . Eich. 

fucicola . . Eich. 



• • 



• • 



• • 



Muritea 
Sea Perch 
Wrasse 
Parrot-fish 
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LIST OF nSHES. 



LdbricJithya . . laticla/vim 

,, . . eincta 

Odax . . vittattis 

Coiridodax . . puUtM 



CossyphtM 
Cymulides 



unimaculatus 
Sandegeri 



Bicb.. 
Hutton. 
Sol. 
Forster 

QuntHer 
Hector 



Kelp-fish 
Butter-fiBli, or 
Harare 



ORDER III.— ANACANTHINI. 



ANACANTHINI GADOIDEI. 



Gadus 

Halwrgyrem . . 
Lotella 



j> 



PseudopTtycis . . 
MerluccttM 
Motella 

BregmaceroB . . 
Calloptilum . . 



australia 

Johnsonii 

rhacinm 

hacchtM 

hrevimcultM 

Grayi 



. . Hutton 
. . Giintlier 
. Forst. 
,. Forst. 
, . Forst. 
. . Giinther 



. . Haddock 

. . Hake 
. . Eed Cod 



nov<B zeahndta Hector 
Maclallandii . . Giinther 
punctatum • . Hutton 



OPHIDIIDJE. 

Genypterus . . hhcodes . , Forst. 
JDinematichthya comohrinus . . Hutton 



• . Ahuruhuru 



. . Ling, or Eari 



Macrurus 



MAGBITBIDiB. 

. . amtralis . . Bich. 
. . armattis . . Hector 
Coryphanoides nova zealandta Hector 
. . d^nticulatus . . Bich. 



>) 



• . Hoki, or Okarari 



>> 



A] 


NTACANTl 


IINI PLEUBONE 

PT.EUROWBCrnD-ffi. 


OTOTDEI. 


Brachypleura 


nova zealandia Giinther 




Pseudorhombm 


8c%phm 


. . Forst. 


Brill 


>» • • 


hoops 


. . Hector 




Ammotretis . . 


Guntheri 


. . Hutton 




>) • • 


rostratus 


. . Giinther 


Lemon Sole 


Rhomhosolea . . 


monoptcs 


. . Giinther 


, . Patiki^ or Floun- 




• • 


" 


der 


>> • • 


leporina 


. . Giinther 


Yellow-belly 


>> • • 


tapirina 


., Gunther 




Peltorhamphus 


nova zealandta Giinther 


. , Sole 


Bowenia 


nova zealandia Haast 
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ScopeluB 






OPdeP IV.— PHYSOSTOMU 

SOOFBLID^. 

parvimanm • • Giinther 

hoops . • Bicli. 

eoruscans . . Bich. 

Sectori . . GKintlier 



Oonostoma 
fMaurolicm) amtralis 



Seomhresox . . 
Semiramphm 
Arrhamphm, . 
Uxocodm 



>> 



Fwrsteri 
intermedins 
scUrolepis 
micropterus 
speculiger 



. . Hector 

SOOMBBESOOIDJE. 

0. and V. 
, Cant. 

Giintlier 
. O. and V. 
, 0. and V. 



QalaxiUM 



» 



>> 



>> 



>> 



• • 



Neochanna 



alepidotm 
fasciatvs 

olidm 
hrempinnis 
attemtatm 
apoda 



Galaxid^. 

. . Porst. 
.. Gray 



• • 



• • 



Giintlier 
Ghinther 
Jenyns 
Giiniher 



STEBNOFTYOHIDiE. 

Phosiehthys . . argentem . . Hutton 
ArgyrbpeUcus intermeditis . . Clarke 

Salmonidje* 

Retropinna . , Richardaoni . . Gill 
Argentina . . decagon . . Clarke 

Hafloohitonidje. 
Frototrodes . . oxyrhynehm , . Giiniher 



Chnorhynehus Greyi 



Gh)N0BHY17ClHIDJE. 

. • Bich. 



Olufeida. 
Engra/uiis .. encrasichalus .. L. 



Clupea 



« • 



sagax 



. • Jenyns 



. . Skipper 

.. Gar-nshjOrKeilie 



. • Flying-fish, or 
Maroro 



« • KokopUy or Bl- 
para 

«• Ghidgeon 

• • Minnow 

• • Mud-fish 



• • Smelt 



.. Grayling,"^>« 
Upokororo 

• • Sand-eel 



• • Anchovy, or Eoro« 
whawha 

«• Pilchard, or Sar- 
dine 
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Clupea 
Chmos 



Anguilla 



>> 



Conger 



• • 



• • 



^aUu8 
Bolmonem 



L. 

Forst. 



• • 



auchlandii . . Bich. 

. . latirostriB . . Bisso 

. • amtralis . . Bich. 

. . vulgaris . . Cut. 



Congromurcena hdbentata 
Ophichthys . . serpens 
Mwredna . . hruUi 



Bich. 

L. 

Hector 



• • Sprat, or Kupai 
. • Herring 



.. Eel Tuna 



• • Oonger Eel, or 

Ngoio 
.. Silver Eel 



OPdeP v.— LOPHOBRANCHII. 

SYNGNATHIDiB. 

Syngnathus . . pehgicm . . L. 

., . . hlairwilhanus Gerard 

Dwryichthys . . elevatm ■, , Huttdn 
IchthyocamptM fiJum . . Giinther 

Stigmatophora longirostris , , Hutton 
Soknognathus . . spinosissimus Giinther 
Hippocampus . . dh'dominaUs . . Less. 



Pipe-fish 



Sea-horse 



Order VI.— PLECTOQNATHI. 

SCLEEODERMI. 

Monaeanthus . . convexirostris Giinther 



Ostraeion . • fomasini . • Branc. 

Qtmnodontbs. 

Tetradon . . RicJm . * Eremino 

Chilomycterus , • jaeuliferus , . Out. 

Orthagoriseus . . truneattts • • Lacep. 



• • Leather-jacket, or 

Kiriri 

• • Trunk-fish 



• • Globe-fish 

• • Porcupine-fish, 

or Kopuwai- 
totara 

• • Sun-fish 



Class III.— CYCLOSTOMATA. 



Geotria 



if 



PXTBOMYBOXTIDA. 

. . chiUnsts • • Gray 
. , australis . . Gray 



• • Lamprey, Piharau 
orPuhikorokoro 



ust of fishes. 

Myxinidje. 
BdeUoBtoma . . Hrrhatum • . Forst» 
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. . Hag. 



Class IV.— LEPTOCARDII. 

ClBBOSTOMI. 

Branchmtoma lanceolatum . . Yarrell . . Laucelet. 




^^^^^^^^ INDEX 


1 


PAOB 




TtOX. 


^canaiai vttlgarii „ .. Ui' 




. 98 








. 191 




Carchariui brachyunu 




, liG 


Akpecioi culpa .. .. 119 






. 119 


AmmotreHi Gunthfti .. . . 26 


Carp 




. 191 


AiuAoaBay .. ..202 


Cat-fiah . .. 




. 191 


Anohovy .. ,. ..9 


Cislracioii FMtippi 




. 123 


Habitaof 9 


Char 




. 195 


Pisheiyof, at Bergen -op -Zoom 10 
ManufacturBdintoSttucQ .. 11 


ChilodaetyUa Doagtaui 


, SO 


CAHodactj/lua maeraplsna 


. 98 


Pasta made from Spmta .. 95 


Chilodactylus tpectabilu 


. IS 


Angoilh AMklandii .. .. 131 


Chiroiieniiu Fergussoni .. 


. 46 




ClBHxilied List of Fialtes of Ne 




Atigailla aiatralii ... .. 132 


Zealand . . 


. 298 


Average size of .. .. 134 


Clupea lagax . . 


. 71 


Anguilla latirottHi .. ..131 


Clupm tprattia 


. 92 






. 3 


Habite,deGcrihedb7Jarduis,, 131 


Cod, Curing of 


. 42 


Anthtaa Rkhardioni .. ..83 


Cod, Cloudy Bay 


se 


AutiB6pticsii.Presemi.gFmli.. 151 


Eo.t .. .. 


. 15 


Apuau .. .. .. 202 


Red 


. 16 


..^raro (see Trevalli) .. ..99 


Conger Eel .. 


. 17 


ArclotephaltU ansriua . . .. 229 


Omger tulgaria 


■ 17 1 


ArHpiiMlar 80 




. 89 


Arrowamith Bav . . . . 294 


Coregmiu alitu 


219 




Caridodia pullm 


. 13 


reenat 126 


C'jttus aiulralii 


. 13 


Am (see Maluwhiti) , , ..66 


IHtremn violacea 




Dog-Bah .. 


. 121 


Barraoouda .. ,. ,, 12 




. 121 


Baslring Sliark .. ,.120 


TJae of the Skin in England 




Baaa, Black 171 


Shagreen 


. 122 


Skill they allow in Building 
tlidrMesto .. ..172 




. 124 


Eela (we also AnguilU) 


. 129 


Xin/xuffim, 6a 


Deaaribed hy Dr. Gunther 


. 130 


Black Perah (sse Perch) . . 13 


Mr. Howe on the Habita of 


. 130 


Black Fiah .. .. .. 276 


Ehonhoiinamu . . 


. IB 


"Blowing" of Whales .. 271 


Bescribed by Captain Hutto 


n IS 


Blue Cod (tw Cod) .. ..13 


Localities found in . . 


. 19 


BlneShark 116 


E!MtTit gnUeidu 




, 129 


BoarPiah 13 


ElMtrii radiata 




. 139 


BriU 25 


Engraulia encraiicAoliu 




. 9 


BrooiTront 173 


Exports of Fiah, 1880- 
FiJdler 


8a 
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BnllhoBd 129 




. 127 


Bntter-Mi 13 


Habits of . . 




. 128 


CBliforman, or Mountain Trout 190 


Findon Haddock 




. 39 


Caiaoniiaii SabnOD .. ..180 
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